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THE SHERIDAN COAL FIELD, WYOMING. 



By Joseph A. Taff. 



INTRODUCTION. 

This report is a brief discussion of the economic geology of the coal 
in the Sheridan field, Wyoming, and includes in addition only so 
much of the stratigraphy, topography, structure, and culture as seem 
to have a bearing on the development of the coal field. A more com- 
plete report on the coal fields of northeastern Wyoming, east of the 
Bighorn Mountains, is contemplated, to be prepared when geologic 
surveys are carried farther south and east. 

The Sheridan field is covered by public-land surveys, and no maps 
other than township plats were available for field use, with the excep- 
tion that a small part of the coal area west of the longitude of Sheridan 
is within the Dayton quadrangle and has been surveyed topographic- 
ally. The principal object in the survey being the classification of 
the coal land, it was necessary that all points should be located with 
reference to the Land Office unit of subdivision — the section. Many 
of the section corners could not be found, even in the larger valleys 
where settlements have been made. In the rougher parts of the field 
the number of corners that could be found was still less, and many of 
those that were located contained no distinctive markings. Local 
county and other surveyors report that great difficulty has been 
encountered in locating settlers upon their lands, the only corners 
that could be found being in many cases several miles distant from 
these lands. Moreover, the locations of stream crossings on section 
lines and of other topographic features shown on the township plats 
were found to be so erroneous as to suggest that a considerable part 
of the land subdivisions had never been made. 

The map (PL VIII) accompanying this paper is based on compass 
surveys tied to known land corners and to each other. Distances 
were measured by pacing on section lines or from section comers. In 
the eastern and central parts of the field but few section corners could 
be found. The traverse lines between known section corners were 
long, and even when these lines are adjusted to each other and to the 
known comers the locations of many points are only ^approximately 
correct. 
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The writer was assisted in the field work by Albert W. Thompson 
and Fred H. Kay, and in the office by Mr. Kay. The larger part of 
the results obtained in the season's work is due to the competent serv- 
ices of these men. The officers of the coal-mining companies located 
at Dietz, CarneyvUle, Monarch, and Kooi, together with individual 
owners of coal lands, rendered valuable assistance. 

LOCATION AND GEOGRAPHIC RELATIONS. 

The Sheridan coal field is located in northeastern Wyoming, to the 
east of and near the Bighorn Mountains. The northern edge of the 
field is the Wyoming-Montana State line, and is arbitrarily chosen 



Fig. 3.— Indei map showing location ol Sheridan coal field, Wyoming. 

without reference to the boundary of coal-bearing rocks. Likewise 
the eastern and southern borders are conveniently situated on range 
and township lines and have no particular geologic signifi<'ance, being 
chosen to mark the limits of the surveys of the season. The western 
boundary of the coal field, however, is the western boundary of the 
rocks that contain workable coal beds. The field thus defined 
part of the Fort Union coal region, which extends from nortlieastern 
Wyoming into eastern Montana and North Dakota. The AVyoming 
part of tliis larger region is in the wide, Hat trough or basin between 
the Black Hills and the Bighorn Mountains. 
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ACCESSIBILITY. 

The Chicago, BurUngton and Quincy Railroad, a single-track line, 
crosses the Sheridan -field in a general northwest-southeast direction. 
It has connections with trunk-line roads in Nebraska and Montana 
to the southeast and northwest. Railroad construction is feasible 
through the Sheridan field northward along either Powder River or 
Tongue River valley to the Northern Pacific Railway on Yellowstone 
River in Montana, and from the Burlington Raihoad southward up 
Powder River. 

CULTURE AND WATER SUPPLY. 

Sheridan is the commercial center of the coal fields of northeastern 
Wyoming, and is the largest town in the northern part of the State, 
having an estimated population of 8,000. Dietz, on Goose Creek 2J 
miles from its junction with Tongue River, and Carneyville and Mon- 
arch, on Tongue River, are the three principal mining towns. They 
have about 2,000, 1,400, and 700 inhabitants, respectively, and the 
energies of the people hre devoted solely to coal mining, about 1,600 
men being employed in the operations. Within a year Kooi and 
Riverside, farther up Tongue River, have been established for coal- 
mining purposes. 

Clear, Little Goose, and Goose creeks and Tongue River, having 
their sources in the Bighorn Mountains, afford a supply of excellent 
water. Their alluvial bottom lands, aided by abundant water for 
irrigation, support thriving farming communities. 

TOPOGRAPHY. 

The Sheridan coal field is in the western edge of the broad plain 
that extends from the Bighorn Mountains to the Black Hills. The 
plains feature in this field is referable, however, only to the crests of 
the main watersheds and higher ridges between the principal valleys. 
The crests of these highlands undulate between levels of nearly 4,200 
feet in the eastern end of the field to 4,600 feet at the approach to the 
foothills of the Bighorn Mountains. Here and there the headwaters 
of the streams have reduced the highlands to zigzag sharp-crested 
ridges, which are in places intersected by shallow gaps. 

The larger valleys are graded and the streams meander in flat, 
alluvium-filled bottoms. The lowest point in the mapped area is in 
Tongue River valley at the State line, and is nearly 3,400 feet above 
the sea. Thick coal beds have been burned in many places near the 
outcrop, producing extensive clinker beds and metamorphosing the 
strata that overlie the coal. These clinkers and baked strata are very 
resistant, and, as a consequence, are now found capping steep terraces, 
spurs, buttes, and cones. 
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Broad stretches of flat, gravel-covered benches and gently sloping 
table-lands make a large part of the country contiguous to the valley 
of Little Goose Creek, and between Little Goose Creek and Tongue 
River. 

The valleys of Goose and Little Goose creeks and Tongue River are 

floored with a thick deposit of gravel, sand, and silt, and are wide 

and flat. 

DRAINAGE. 

Tongue River and Little Goose, Goose, and Clear creeks are the 
only streams within the mapped area that have a continuous flow. 
These streams afford an abundant supply of excellent water. Their 
sources are toward the crests of the Bighorn Mountains, where snow 
lies during a large part of the year and where rainfall is more abundant 
than in the plains country surrounding the mountains. All the other 
valleys have intermittent streams that are dependent on the scanty 
rainfall of the plains region. 

FOREST CONDITIONS AND TIMBER SUPPLY. 

• 

The Sheridan district has no forests. The few trees in the valleys 
consist of Cottonwood, ash, etc., that are found in scattering growths 
near the streams. Pine and cedar grow here and there on the more 
stony uplands. More rarely scrub oaks are found in protected gulches 
near the heads of the valleys. The Bighorn National Forest, a few 
miles west of the mapped area, will afford ample timber supply for all 
needs of mining. Timber for mines, railroads, and other purposes is 
floated down Tongue River to the railroad near Ranchester. 

GEOLOGY. 

STRATIGRAPHY. 

GENERAL OUTLINE. 

It is proposed to discuss here only the rock formations that contain 
the coal, together with the formation that lies in contact below and 
the surficial gravels and alluvium above, that have, or seem to have, 
economic bearing on the development of the coal resources. The sur- 
fi.cial deposits are the only formations in this district that overlie the 
coal-bearing rocks. The formations that lie below the coal-bearing 
strata require further field study for better age classification. Two 
or more of these lower formations crop out across the southwestern 
part of T. 55 N., R. 85 W. All the remaining part of the Sheridan 
field as mapped contains coal-bearing strata, except in the areas of 
surface gravel and alluvium. The geology of the .coal-bearing rocks 
has been briefly discussed by Darton." 



a Darton, N. II., Geology of the Bighorn Mountains: Prof. Paper U. S. Geol. Survey No. 51, 1906; also 
Bald Mountain-Dayton folio (No. 141), Geologic Atlas U. S., U. S. Geol. Survey, 1900. 
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they take on yellow to brown rusty hues and break into angular lumps 
of small size. These se^egations of ferruginous, sandy clay are 
more abundant in the upper part than elsewhere in the membei. 
Bluish shale of varied texture, interspersed with a great number of 
l)eds of carbonaceous shale, makes up the greater part of the rock 
section. The carbonaceous strata range from thin seams to beds 15 
to 20 feet thick, and locally contain thin bands of coal. At one 
locality near the State line, west of the mapped area, 800 to 1,000 
feet below the top of the member, there is a variable and local bed of 
coal separated into benches by several bands of blue clay and brown 
carbonaceous shale. The coal layers aggregate 5 feet in thickness at 
one place. At another place near by the total thickness of coal is 4 
feet 10 inches. Near the top of the member, as exposed on the north 
side of the Tongue River valley, there are tw^o other coal beds that 
appear to be of local extent. One is nearly 60 feet above the other, 
and they are separated by dark shale. The upper of the two beds is 
about 75 feet below the Carney coal bed, from which it is separated 
by bluish shale and thin beds of brown sandstone. These two coal 
beds are each about 6 feet thick on the north side of the Tongue River 
valley, in T. 57 X., R. 85 W., and are locally known as the Masters 
coal beds. 

The total thickness of the lower member north of Tongue River is 
estimated to be 2,500 to 2,800 feet. The exposures are so obscure 
south of Ton^ijue River that relia])le estimates of the thickness there 
<'Oul(l not !)(' made. 

General chdracter. — The rocks from the lower member upward to 
the top of the section exposed in the Sheridan (li>?trict consist of shale, 
sandstone, and coal, in many l)0(ls interstratiiic(l\ It is estimated 
that tlic ati:<i:regatc thickness of the shale is approximately twice that 
of the sandstcme. Tlie shales ran^e from clav of ])luish *ants to brown 
carbonaceous clay and Ixmy coal, on the one hand, and from clay 
through grades of sandy clay to shaly sandstcme, cm the- other. In 
weathered surfaces the shale and sandstone, aside from the carbo- 
naceous beds, present various hues of liojht yellow, browTi, ai^A^hite, 
except where the burning of the coal has transformed them to 1)^68 of 
red and pink. The sandstones ran^o in color from dral) or brcnrnto 
white. The carbonaceous strata, l)eing orio^inally ])lack t(i dark 
brown, retain a dark shade until weathered to soil. As a whcln^' 
surface coloring is yellow^ 

The thickness of the upper meml)er exposed in the Sheridan ( 
trict is estimated to be not less than 2,200 feet. The rocks ar(^ V( 
slightly tilted or lie in a horizontal position, and the edges of tlu^ Ix^ 
are spread over a wide area. As elevations were obtained bynioa 
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coals Nos. 1 and 2 make bluflfs along Goose Creek north of Dietz and 
on Tongue River east of Goose Creek. 

A sixth coal bed in the Tongue River group is exposed 210 to 215 
feet above Dietz bed No. 1, in the hills south of Dietz, where it is 
mined for local use. The coal here is nearly 5 feet thick and is 
referred to as the Smith coal, from the name of the operator of the 
local mine. A massive white sandstone 20 feet thick underlies the 
blue-shale floor of the coal. The outcrop of the sandstone makes a 
white band and is a marked feature of the hills both northeast and 
south of Dietz. The rocks are chiefly shale from this white sandstone 
down to Dietz coal No. 1. 

The uppermost bed at present known of the Tongue River coal 
group occurs 125 feet above the Smith coal, and is separated from it 
by shale with a few thin sandstone beds. This coal bed has been 
prospected and mined for local consumption 2 miles northeast of 
Dietz by Mr. Roland, and may be known for purposes of description 
as the Roland coal. The bed at this locality is 13 feet thick. Be- 
tween Dietz and Sheridan the Roland coal bed is believed to be 
replaced by a thick bed of bituminous shale, with bands of bony coal 
2 feet and less in thickness in its midst. 

Intermediate coal group. — From the Roland coal, which marks the top 
of the Tongue River coal group, upward 700 feet the rocks are com- 
posed chiefly of shale. Here and there are thin strata of white to 
brown sandstone. Bands of carbonaceous shale are of common 
occurrence, and there are several beds of coal that are evidently 
limited to small areas. Continuing upward there are 450 to 470 feet 
of shale and sandstone in alternating strata, each kind of rock being 
nearly equal to the other in aggregate thickness. A number of car- 
bonaceous shale beds 10 to 20 feet thick were noted, with a few beds 
of coal of workable thickness though of small areal extent. 

Ulm coal group. — Two workable beds of c'oal of considerable areal 
extent occur in the rock section 1,100 to 1,200 feet above the top of 
the Tongue River coal group. Over the larger part of the Sheridan 
field these upper coal beds have been removed by erosion. Their 
remnants are found in the south-central part of the mapped area, near 
the top of the watershed between Tongue River and Clear Creek. 
These two coal beds are termed for convenience the Ulm coal group, 
because of their best known occurrence in the vicinity of Ulm, 
on the Burlington Railroad. They are separated by about 100 feet 
of shale and soft sandstone beds similar to the sandstone and shale 
lying below. The Ulm coal beds vary both in section and thickness. 
Exposures of these beds, however, are rare on account of the exten- 
sive burning they have suffered near the surface. Both beds are 
broken by shale partings, usually into two or more benches, but the 
total coal in each is ample for mining. Above these two coal beds 
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STRUCTURE. 

The rocks in the western part of the Sheridan field are tilted at 
low angles in a generally eastward direction. From the Tongue 
River valley southward on the strike of the lowest coal outcrop the 
rocks dip about 4^ E. Northward from Tongue River the dip is 
toward the southeast at about the same angle. These dips produce 
a shallow eastward-pitching trough or basin. East of the mouth of 
Goose Creek this basin structure is scarcely perceptible. Similar 
structure, if it is not the same shallow trough, can be seen in the 
western slopes of the Badger Hills, in T. 58 N., R. 82 W., when 
viewed from a distance. The warping of the strata here is so sUght that 
it is not perceived unless a considerable part of the broad fold is in 
view. North of the mouth of Goose Creek the northeasterly dip, 
though slight, is resumed. The tilt of the rocks eastward grows 
gradually less on the whole, but with local variations in degree. On 
the east side of the Goose Creek valley the dips average about 3°. 
In the Prairie Dog Creek valley it is only 1^. Farther east and 
continuing to the Powder River valley, beyond the area mapped, 
the rock strata are essentially horizontal. 

THE COAL. 

GROUPING OF COAL BEDS. 

As noted previously, the coal beds of this field are divided into 
tliree groups, each group depending on the association of certain 
beds and their seeming continuity in lateral extent. 

Order and thickness of the coal beds in the Sheridan field. 

ULM COAL GROUP. 

Feet. 

Upper Ulm coal bed (variable) 12 

Lower Ulm coal bed (variable) 16 

INTERMEDIATE COAL GROUP. 

Several workable coal beds of local extent, probably eight in 
number, varjdng in thickness up to 9 feet; total maximum thick- 
ness about 30 feet. 

TONGUE RIVER COAL GROUP. 

Roland coal bed (variable) 13 

Smith coal bed (variable) 5 

Dietz coal bed No. 1 8 

Dietz coal bed No. 2 8 

Dietz coal bed No. 3 (variable) 12 

Monarch coal bed 18-32 

Carney coal bed 12-17 

Masters upper coal bed 6 

Masters lower coal bed 6 

Estimated average of known exposures 149 
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QUALITY OF THE COAL. 

The coals that have been tested chemically are considered to be 
representative, with few exceptions, of the several beds that have been 
examined. The samples believed not to be truly representative were 
obtained from shallow workings and from mines near the outcrop, and 
are thought to have suffered a partial loss of volatile matter, due to 
the more or less free access of air. Such samples seem to show a higher 
percentage of moisture than the average coal of the same beds, though 
the coal at the time the samples were collected did not contain an 
apparent excess of water. Samples Nos, 5 and 6 in the table of 
analyses were taken from the same mine, one under a thick and the 
other under a thin covering of rock. Nos. 2 and 4 represent samples 
from the same bed, one in a deep mine and the other under shallow 
cover. It is probable, therefore, that coals represented by samples 
Nos. 4, 6, 7, 8, 20, 21, and 22 contained reduced components of volatile 
matter and a slight excess of moisture, so that the samples as received 
and in the air-dried state are not truly representative of the beds 
from which they were taken. However, they were the best that could 
be obtained at the time examinations were made and are approximate 
within a small percentage. 

All the coal samples were collected in conformity, as nearly as pos- 
sible, with the regulations of the fuel-testing plant. Each sample is 
first subjected to warm, dry air in a protected vessel until the free 
moisture is evaporated and the coal has attained practically a con- 
stant weight. In this state it is said to be air dried and is analyzed. 
The analysis is then recalculated back to the condition of the sample 
as received. A comparison of these two analyses indicates the 
approximate relative fuel values of the coal in its moist and dry state. 

The chemical analyses show that the coals of the Sheridan district 
as a whole have higher heat values and are therefore more efficient 
fuels than the better grades of lignites. These coals are black and in 
that respect are also unlike the lignites, which are brown. Because 
of their general homogeneous texture, blackness, and fuel efficiencies 
the Sheridan coals are distinctly separate in quality from lignites. 
On the other hand, they are distinguished from bituminous coals 
chiefly on account of their relatively high percentage of moisture, 
conchoidal fracture, varying luster, and inability to withstand weath- 
ering agencies. The average bituminous coal contains considerably 
less than 10 per cent of moisture, has angular or cubical as distin- 
guished from conchoidal fracture, retains luster, and will not check 
or slack on exposure to the weather. The coal of the Sheridan dis- 
trict stands between bituminous coal and lignite, and is to be classed 
as subbituminous. 

The chemical analyses here given were made at the laboratory of 
the Geological Survey fuel-testing plant, Pittsburg, Pa. 
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Analyses of coal samples from Sheridan field, Wyoming. 
[F. M. Stanton, chemist in charge.] 



1. 



2. 



3. 



Coal bed . 



Upper I Carney I Carney 
Mas- I (lower ' (upper Carney, 
ters . bench ) . i bench) . 



Location . 



! r Sec. 14, 1 
^T.57N., 
Ir.85W.| 



Sec. 12, 
Carney ville. T.57N., 
R.85W. 



Mon- 
arch 
(under 
thick 
cover). 



6. 

Mon- 
arch 
(near 
crop). 



7. 



8. 



9. 



Monarch. 



Monarch. 



Sec. 24, 
IT.57N., 
R.85W. 



Laboratory No 5389. ' 5388. i 5387. 



5394. 



O 



Sample as received : 

fMoisture 

Volatile matter. . . 

Fixed carbon 

fAsh 

iSulphur 

^ Hydrogen 

g-cCarbon 

^ Nitrogen 

lOxygen 

Calories 

British thermal units. 



22.71 
34.78 
36.60 

5.91 
.29 

&14 
52.54 

1.03 
34.09 
5,115 
9,207 






22.76 
34.22 
39.58 

a44 
.35 

6.03 
54.89 

1.02 
34.27 
5,239 
9,430 



21.45 
35.08 
39.08 

4.39 
.75 

5.81 
54.89 

1.00 
3a 16 
5,398 
9,716 



24.36 

35.79 

36.90 

2.95 

.32 



5,079 
9,li2 



5386. 



21.39 

35.36 

40.03 

a 22 

.31 



5,367 
9,661 



5395. 



2a 58 

37.98 

34.87 

a 57 

.49 



2 miles 
west of 
Mon- 
arch. 



539a 



22.63 

37.27 

37.21 

2.89 

.21 



5391. 



Mon- 
arch(?) 



Sec. 3, 
T.55N. 
R.85W. 



5392. 



24.10 

37.49 

34.60 

a 81 

.34 



5,149 
9,268 



Loss of moisture on air 
drying 



K 
O 

Pi 



Air-dried sample: 

Moisture 

Volatile matter. . . 

Fixed carbon 

/Ash 

ISulphur 

Hydrogen 

Carbon 

Nitrogen 

lOxygen 

Calories 

British thermal units. 



9.50 6.60 



6.60 



20 



Coal bed. 



Location 



Laboratory No. 



Sample as received: 
. fMoisture. 



g I Volatile matter. 
1 Fixed carbon . . . 



'^^ I/Ash 

ISulphur 

^ Hydrogen 

— • ( arbon 

•^ Nitrogen 

iOxygen 

Calories 

British thermal units. 

Loss of moisture on air 
drying 



O 



Air-dried sample: 

'Moisture , 

Volatile matter. 
Fixed carbon . . . 

/Ash , 

ISulphur , 

Hydrogen 

Carbon , 

Nitrogen 

Oxygen 

Calories , 



14.60 
38.43 
4a 44 

6.53 
.32 

5.61 
5&06 

1.14 

28.34 

5,652 

10, 173 

10. 



17.30 
36.64 
42.38 

a68 
.38 

5.67 
5a77 

1.09 

3a 41 

5,609 

10,096 



15.90 
37.56 
41.84 

4.70 
.80 

5.44 
5&77 

1.07 

29.22 

5,779 

10,403 



ia49 

3a 57 

39.76 

a 18 

.34 



5,473 
9,851 



&40 



5,260 
9.468 



a90 



5.80 



5,080 
9,144 



9.50 



2aoor 

35.10 
37.15 

4.75 
.39 

6.14 
5a 01 

1.06 
34.65 
5,090 
9,162 



9.50 



14.18 

3&60 

4a 70 

a 52 

.34 



17.92 

4a 80 

37.45 

a83 

.53 



17.87 

39.56 

39.50 

a 07 

.22 



5,859 I 5,531 
10,547 9,955 



16.13 

41.43 

3a 23 

4.21 

.38 



5,584 
10,051 



5,613 
10,104 



14.92 
3a 78 
4L05 

5.25 
.43 

5.61 
5a 58 

L17 

2a 96 

5,624 

10,124 



11. 



Monarch (?) 



f Sec. 11, 

^T.55N., 

R.85W. 




Beaver 
Creek, 
sec. 14, 
T.55N., 
R.85W. 

5390. 



24.12 

38.27 

29.42 

a 19 

1.06 



5,089 
9,160 



a90 



4,692 
8,446 



6.90 



12.04 

39.49 

42.66 

5.81 

.52 



ia49 

41.11 

31.60 

a80 

1.14 



5 586 
British thermal units! 10^055 



5,040 
9,072 



12. 


la 14. ! 15. 


16. 


17. 


18. 


f Dietz 
\ No. 3. 


Dietz No. 2. 5*^*f 


Evans. 


Sec. 22, 
T.57N., 
R.84W. 


Sec. 27, 

T.57N., 

R.84W. 


Dietz. 


Jmile 

s*'^/^ Dietz. 

Dietz. 1 

! 


Sec. 2, 
T.57N., 
R.84W. 


538a 


5384. 


5378. 


5385. 


5379. 


5381. 

24.70 
37.55 
3a 04 

4.71 
.39 

6.24 
51.50 

1.07 
36.09 
4,946 
8,903 


5377. 


19.83 
35.05 
3a 91 

6.21 
.94 

5.86 


22.38 

31.85 

39.42 

6.35 

1.16 


22.86 

3a 21 

37.05 

6.88 

1.22 


21.26 

34.08 

37.75 

6.91 

1.12 


22.53 

35.30 

34.46 

7.71 

.86 


2a 38 

34.19 

42.04 

a 39 

.47 


5a 21 1 !i2.9Ji 










1.08 


1.19 










32.70 










5,148 ; 5,137 
9,266 9,247 


5,001 
9,002 


5,124 
9,223 


5,021 
9,038 


5,435 
9,783 


7. 00 a 10 


a 70 


6.30 


a 70 


ia40 


7.10 


ia79 

37.69 

41.84 

6.68 

1.01 

5.46 


ia54 

34.66 

42.89 

6.91 

1.26 

5.90 

56.86 

1.29 

27.78 


ia5i 

36. 37 

40.58 

7.54 

1.34 


15.97 

36.37 

4a 29 

7.37 

1.20 


ia97 

37.84 

36.93 

a26 

.92 


15. 96 14. 30 
41.91 36.80 
36. 87 45. 25 

a26 a65 
.43 .51 

5.67 1 


57.22 








57.48 1 


1.16 








1.19 ! 


2a 47 








29.97 i 


5,536 
9,963 


5,590 
10,062 


6,477 
9,860 


5,469 
9,843 


5,382 
9,687 


5,520 
9,936 


5,850 
10,631 
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Analysis of coal samples from Sheridan field, Wyoming — Continued. 



19. 



20. 



21. 



Coal bed . 



Smith. Boland. {B*^^' 



Location . 



3 miles 
north of 
Sheri- 
dan. 



Laboratorjt No 5545. 



O 
U 



Sample as received: 

[Moisture 

Volatile matter 

Fixed carbon 

/Ash 

ISulphur 

Hydrogen ' 

Carbon 

^Nitrogen 

[Oxygen 

Calories , 

British thermal units, i 

Loss of moisture on air 
drying 



23.93 
35.75 
34.25 

6.07 
.82 

6.49 
50.98 

1.08 
34.56 
4,902 
8,824 



Sec. 25, 
T. 57 N., 
R.84W. 



5380. 



23.54 

34.46 

37.18 

4.82 

1.44 



Sec. 29, 
T. 58 N., 
R.82\V. 



5.382. 



23.28 

35.47 

37.34 

3.91 

.26 



5,005 
9,009 



4,923^ 

8,861 



22. 

Ken- 
drick. 



8S.,R.43 
E., Mon- 
tana. 



5403. 



28.86 
29.50 
38.36 

3.28 
.32 

6.31 
48.66 
.84 
40.59 
4,573 
8,231 



23. 

Powder 
River. 



24. 



25. 



8W.J , 

Sec. 21, NW.i I Sec. 14, 

T.57N., sec. 7, T.I T. 64 N., 

R.76W.: 66 N., ;R.83W. 

R.83W.I 



26. 






•| 



5402. I 5646. 



6748. 



Kendrick 
station, 

sec. 24, T. 

65N.,R. 
78 W. 



I 



28.55 

29.43 

38.31 

3.71 

.28 

6.43 

48.52 

.76 
40.30 
4,674 
8,233 



8.10 



6.90 






Air-dried sample: 

Moisture 

Volatile matter 

Fixed carbon 

(Ash 

ISulphur 

^ Hydrogen 

c:;' Carbon 

•-' Nitrogen 

lOxygen 

Calories 

British thermal units. 



17.23 
38.90 
37.27 

6.60 
.89 

6.09 
55.47 

1.18 
29.77 
5,334 
9,602 



17.87 

37.01 

39.94 

5.18 

1.55 



10.00 



14.76 

39.41 

41.49 

4.34 

.29 



12.80 



14.20 



22.36 : 24.70 
31.41 ; 36.17 
34.70 30.02 
11.64 10.11 
2.67 .46 

6.69 

47.94 ;.. 

1.02 

31.14 ; 

4,672 4,232 
8,230 i 7,618 



7.00 : 15.00 



5.376 
9,677 



5,470 
9,846 



18.42 
33.83 
43.99 

3.76 
.37 

5.61 
55.80 
.96 
33.50 
5,244 
9,439 



16.72 


16.61 


34.31 


33.77 


44.65 


37.31 


4.32 


12.41 


.33 


2.87 


5.65 


6.28 


56.55 


51.65 


.89 


1.10 


32.26 


26.79 


5,331 


4,916 


9, o9o 


8,849 



11.41 
41.38 
36.32 
11.89 
.54 



4,979 
8,962 



6022. 



30.32 

30.79 

31.90 

6.99 

1.25 

6.36 

44.76 

.91 

39.73 

4,27B 

7,700 



16.30 



17.74 

36.35 

37.66 

8.25 

1.48 

6.50 

62.85 

1.07 

30.85 

5,051 

9,091 



DETAILED DESCRIPTION OF COAL BEDS. 

The following brief descriptions of coal are given in order of groups 
from the base of the section upward. This order of treatment hap- 
pens to run at the same time from the better-known and more exten- 
sively developed coals to those less known and of less value at the 
present time. 

MASTERS COAL BEDS. 

The upper of the two Masters coal beds has been exposed in pros- 
pect pits and mined at various times for local use at several places 
in sees. 10 and 14, T. 57 N., R. 85 W. It is reported that both beds 
have been penetrated by prospect drills at a number of other places 
in the vicinity. At the base of a small butte in sec. 4, T. 57 N., R. 
85 W., the lower bed is exposed as follows: 

Section of lower Masters coal bed, in sec. 4, T. 57 N., R. 85 W. 

Shale, carbonaceous. Ft. in. 

Coal 3 

Shale, blue 2 

Cq)al 6 6 

Shale, (gray. 

,'Total workable coal 6 6 



SHERIDAN COAL FIELD, WYOMING. 137 

When this field was examined in August, 1907, preparations were 
being made to develop the upper Masters bed on a commercial scale 
in sec. 14, T. 57 N., R. 85 W., where a section was made and a sample 
collected for analysis. An entry had been driven 300 feet at this 
place. 

Section of upper Masters coal in sec. 14, T. 57 N., R. 85 W. 

Shale, soft drab. Ft. in. 

Coal 4 10 

Shale, soft 3 

Coal :.... 11 

Shale, soft blue. 

Total workable coal 4 10 

The Masters coal beds are not positively known except between 
Tongue River and Slater Creek, in T. 57 N., R. 85 W. One of the 
beds has been reported in a drill record at the west edge of sec. 24, 
just south of Tongue River. 

A coal thought to be one of the Masters beds has been mined for 
local use on Soldier Creek, in the SE. \ sec. 29, T. 56 N., R. 85 W. 
There was 7 feet 6 inches of coal visible in the drift, and the base of 
the bed was not exposed. This coal seemed to be equal in quality 
to the Masters coals on Tongue River. 

CARNEY COAL BED. 

The Carney coal bed is exposed at only a few places and these are 
in and north of the Tongue River valley. The best locaUty is at the 
Cameyville mines in Cameyville, where extensive mining opera- 
tions are being conducted. The following are sections of the bed 
at that place and at Monarch: 

Section of Carney coal bed at Cameyville. 

Sandstone, white, massive. Ft. in. 

Shale, variable 3-6 

Coal, upper bench 4 6 

Shale 2-A 

Coal 10 9 

Shale, carbonaceous. 

Total workable coal 15 3 

Section of Carney coal bed in shaft at Monarch. 

Shale. Ft. in. 

Coal 4 

Shale 4 

Coal 10 

Shale, carbonaceous. 

Total workable coal 14 

The Carney coal is admirably situated for mining just above the 
Tongue River bottom on the north side at Cameyii^ille, and at a depth 

53072— Bull. 34lB— 09 2 
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of 86 feet at Monarch, on the south side, where extensive mines are 
in operation. 

The same coal bed is exposed in a couple of prospects on the east 
side of Slater Creek in sec. 12, T. 57 N., R. 85 W. The one on the 
south, known as the Conable prospect, has an entry 150 feet in 
length. The lower bench is 8 feet thick at the face of the entry, as 
shown by the subjoined section: 

Section of Carney coal bed at Conable prospect, in^sec. 12, T. 57 N., R. 85 W. 

Shale, blue. Feet. 

Coal 5 

Shale, blue 1 

Coal 8 

Shale. 

Total workable coal 13 

A coal believed to be the Carney bed is 14 feet thick in a gulch near 
the southwest comer of sec. 35, T. 58 N., R. 85 W. Near the north- 
east comer of sec. 34 a bed of coal, presumably the Carney bed, is 7 
feet thick but within 100 feet thins out. 

. Reports by drillers prospecting for coal show that the Carney coal 
bed is 16 feet thick in sec. 9, 17 feet in sec. 15, 16 feet 6 inches in 
sec. 16, and 16 feet in sec. 17, T. 57 N., R. 84 W.; and 15 feet thick in 
sec. 25, T. 57 N., R. 85 W. 

MONARCH COAL BED. 

The thickest coal in the Sheridan field is the Monarch bed, which 
is nearly 100 feet above the Carney coal, and is mined on a large scale 
at the town of Monarch. It usually occurs, according to reports of 
mine operators and prospectors, as a double bed similar to the Carney 
in the same locality. Its thickness is such that in mining a consid- 
erable part of the bed is left for roof. In the mine at Monarch the 
lower and main bench is massive coal from 18 to 20 feet thick, and is 
separated from the upper bench by a variable parting of shale. The 
upper bench is not utilized, and is reported by prospectors to be sepa- 
rated into layers by shale. Unless care is exercised in mining, this 
upper bench, together with the portion of the lower bench left for 
roof, becomes a menace, being subject to spontaneous ignition in 
abandoned and partially closed sections of the workings. 

On Goose and Beaver creeks a thick coal bed is mined at several 
localities to supply local demands. The physical properties of the 
coal and the character of the contact rocks seem to indicate that it 
is higher tlian the Carney and probably referable to the Monarch 
coal bed as it is known on Tongue River. 

Prospects made by Stewart Kennedy on the Monarch bed in sec. 
24, T. 57 N., R. 85 W., show a section of coal nearly the same as that 
at Monarch. , 
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A shallow prospect in the E. i sec. 23 of the same toAvnship exposes 
5 feet of coal in the upper part of the Monarch bed. The mine at 
Kooi, near the center of the same section, was being driven on the 
lower 7 feet 6 inches of the same bed in August, 1907, and the operator 
reported that an equal thickness of coal was left in the roof. The 
main entry had then been driven but a few hundred feet from the 
mouth. 

Numerous drill holes have been made in prospecting for the Mon- 
arch coal on both sides of the Tongue River valley. • Some of the 
records note the presence of this bed as follows: 

Thickness of Monarch coal bed in Tongue River valley as shown by drill holes. 

F66't 

T. 57 N., R. 85 W.: SE. } sec. 23 18 

Near center sec. 25 29 

NE. i sec. 26 18 

T. 57 N., R. 84 W.: S\V. } sec. 19 29 

Near SE. cor. sec. 19 34 

NE. J sec. 9 20 

NW. i sec. 10 20 

At the north sjde of the Big Goose Creek valley, near the east side 
of sec. 3, T. 55 N., R. 85 W., a mine known locally as the Black Dia- 
mond exposes 12 feet of clean coal underlain by 3 feet 6 inches of 
coal and shale in thin layers. The same bed has been mined for local 
use at several places in the vicinity of the Black Diamond mine. 

A small mine has been developed by Mr. Moore in the S. I sec. 11, 
T. 55 N., R. 85 W. It is presumed that this is the same bed as that 
of the Black Diamond mine. The bed is 11 feet thick, but only the 
lower 9 feet is mined. 

In the Beaver Creek mine, in the SE. J sec. 14, T. 55 N., R. 85 W., 
the coal bed has the following section : 

Section of coal bed at Beaver Creek mine, in sec. 14, T. 55 N., R. 85 W. 

Shale. ., Feet. 

Coal 6- 7 

Shale , 1 

Coal \ 12 

Shale, blue. 

Total workable coal .• 18-19 

The upper bench at this mine is left in the roof. 
The Black Diamond, Moore, and Beaver Creek mines are operated 
chiefly in the fall to supply Sheridan with domestic fuel. 

DIETZ COAL BEDS. 

Three workable coal beds have been located on the east side of 
Goose Creek from Tongue River southward for a distance of about 3 
miles. They are known locally as the Dietz coals because of their 
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development in and near the toii^Ti of Dietz, and are designated by 
numbers from the uppermost downward as Dietz coals Nos. 1, 2, and 
3. Stewart Kenned v believes that there is at least one workable bed 
between the Dietz No. 3 coal and the Monarch bed. This opinion is 
based on the interpretation of drill records .and has not been sup- 
ported by other evidence. The dip of the rocks eastward from the 
Monarch mine on Tongue River to the exposure of the Dietz Xo. 3 
coal on Goose Creek is verv low and is not considered suflRcient to 
place the Monarch coal more than 120 feet beneath the Dietz No. 3 
coal near the mouth of Goose Creek. 

The Dietz No. 3 coal bed is exposed in only two prospects near the 
junction of Goose Creek and Tongue River. Six feet of coal is visible, 
but at neither prospect is a complete section exposed, ilr. Kennedy, 
who has prospected this bed, reports its thickness as 14 feet. A 
report from another source of a drilling in the Goose Creek valley indi- 
cates nearly the same thickness for this bed. An outcrop in the 
SE. J sec. 20, T. 57 X., R. 84 W., believed to be in the stratigraphic 
position of the Dietz No. 3 coal, indicates that the bed is so shaly 
as to be of no value. An abandoned drift had been driven 80 feet 
from the surface at the base of a high bluff of Goose Creek, in the 
NE. i sec. 22, T. 57 N., R. 84 W. 

The Dietz No. 2 coal bed has received most attention of the three. 
In 1907 it was being worked on a commercial scale at mine No. 5, in 
sec. 27, T. 57 N., R. 84 W., in Nos. 2 and 4 mines, at Dietz, and in No. 
3 mine three-fourths of a mile south of Dietz. In all these mines it 
has a thickness of about 8 feet 6 inches. In mine No. 3 the coal has a 
variable thin parting of shale 3 feet above the base. At the other 
localities named the coal is not divided by shale. 

The Dietz No. 2 coal is also prospected in the bluff of Tongue River, 
in the SE. { SE. } sec. 15, T. 57 N., R. 84 W. 

The Dietz No. 1 coal has been mined only at Dietz, where a large 
tonnage has been removed. The following is a section of this bed: 

Section of No. 1 coal bed at Dietz. 

Shale, gray. Ft. in. 

Coal 2 

Shale, gray 1 6 

Coal 7 10 

Shale 0-1 

Coal 9 

Shale. 

Total workable coal 8 7 

There is a probability that all the Dietz coal beds decrease in thick- 
ness toward the south from the vicinity of Dietz. The uplands south 
of Dietz are well covered with gravel, but the rocks in the bluffs of 
Goose Creek are fairly well exposed and all the Dietz coals should 
show west of Sheridan, but no such outcrops have been noted. 
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SMITH COAL BED. 

The Smith coal bed is exposed in the hill 1 mile southeast of Dietz 
and was'being mined in the NE. J sec. 10, T. 56 N., R. 84 W., and 
hauled to Sheridan. A section in this mine follows: 

Section of coal at Smith mine, in sec. 10, T. 66 N., R. 84 W. 

. Shale, blue. Ft. in. 

Shale, carbonaceous 5 

Coal, bony 6 

Coal 4 11 

Shale, blue 1+ 

Sandstone, white 20 

Total workable coal 4 11 

The section of coal at the outcrop southeast of Dietz is essentially 
the same as at the Smith mine. Neither the Dietz No. 1 nor the. 
Smith coal bed was identified except in the vicinity of Dietz. 

OTHER COAL BEDS OF TONGUE RIVER GROUP. 

Three outcrops of workable coal beds were noted on Tongue River, 
near the Wyoming-Montana boundary line, that were not correlated 
definitely with other coal beds. To judge from the physical properties 
and the composition of one of the beds they are probably equivalent 
to the Dietz or Monarch coal. One of these beds has been mined for 
domestic use in the S. i sec. 2, T. 57 N., R. 84 W., by Mr. Evans, who 
lives in the neighborhood. The following section represents this bed: 

Section of Evans coal bed on Tongue River, in sec. 2, T. 57 N., R. 84 W. 

Ft. in. 

Shale, light blue 16 

Coal and shale, alternate layers 2 10 

Coal 5 2 

Bony shale, thin parting. 

Coal to level of river 9 2 

Base of coal bed concealed. 

Total workable coal exposed 14 4 

The calorific value of this coal indicates that it is one of the best 
coals in the district. 

The same bed, or one near its stratigraphic position, is exposed in 
the bluffs of Tongue River near the west side of sec. 6, T. 57 N., R. 
83 W., where it shows the following section: 

Section of coal in bluff of Tongue River, in sec. 6, T. 57 N., R. 83 W. 

% Ft. in. 

Sandstone 25 

Shale 5 

Coal 3 

Sandstone 6 

Coal down to level of Tongue River 18 

Base of coal concealed. 

Total workable coal exposed 18 



142 CONTRIBUTIONS TO ECONOMIC GEOLOGY, 1907, PART II. 

A coal bed near the same geologic position was noted in the ^ftst 
bluff of Tongue River, near the center of the W. J sec. 21, T. 58 ^-i 
R. 83 W. A section follows : 

Section of coal on Tonr/ue River ^ in sec. 21 ^ T. 5S N.j R. S3 W. 

Ft. in. 

Sandstone. 7 

Coal 4 

Sandstone 1 

Shale 1 6 

Coal 10-12 

Base of coal concealed. 

Total workable coal 10-12 

ROLAND COAL BED. 

• The coal next above the Smith coal bed has been mined for donzB-^^s- 



tic use in sec. 25, T. 57 N., R. 84 W., by Mr. Roland. In Augu^^t, 
1907, one entry was abandoned and the roof had fallen. Anotl^-^r 
has been driven about 60 feet on the upper 7 feet 6 inches of the co^^ml 
Across the gulch a complete section of the bed is exposed, showing IM3 
feet of workable coal. 

The Roland coal bed seems to thin out toward the south, Hke tt^»6 
Dietz coals. A coal bed 2 feet thick, which appears to be equivale^:^*^ 
to the Roland bed, has been prospected near the northwest com^^^ 
of sec. 11, T. 56 N., R. 84 W., one-fourth mile east of the Smifc>i 
mine. 

COAL BEDS OF DOUBTFUL STRATIGRAPHIC POSITION. 

A coal bed in about the position of the Roland coal has been min^d 
for local use on Badger Creek, near the northeast corner of sec. 29/ 
T. 58 N., R. 82 W. A drift 30 feet long has been driven on 6 fee^ 
of coal in the center of the bed, which is 9 feet thick. The bed here 
seemed to be homogeneous. 

^ A coal bed similarly situated stratigraphically is exposed at two 
places on Hanging Woman Creek. One is near the south Une of sec. 
22, T. 58 N., R. 79 W., and the other near the northwest corner of 
sec. 3, T. 57 N., R. 79 W. The section of the bed at both exposures 
is as follows : 

Section of coal bed on Uanqincj Woman Creek, in sec. 22, T. 5S N., R, 79 W, 

Ft. in. 

Sandstone, white 25 

Coal 1 3 

Shale 2 

Coal 1 7 

Shale 1 10 

Coal 11 2 

Shale, carbonaceous. 



Total workable coal 11 2 
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Two coal beds were noted in the valley of Hanging Woman Creek 
in Montana, about 12 miles north of the Wyoming line. J. B. Keri- 
drick has a small mine in sec. 2, T. 8 S., R. 43 E., on a coal bed 11 
feet 3 inches thick, with an overlying bench 2 feet thick. This bed 
is near the stratigraphic position of the Dietz coals, and the physical 
character and fuel value of the coals are similar. A short drift had 
been made on 7 feet 3 inches of coal in the lower part of the bed. 

Another bed nearly 300 feet lower in the rocks occurs in the bluflFs 
of Hanging Woman Creek, near the north line of T. 8 S., R. 43 E., 
Montana. Fifteen feet of coal is exposed from the creek bed upward. 
The upper half of the bed seems to be a iFair quaUty, but the lower 
part contains partings of bony shale. 

A coal bed at about the same horizon is exposed in the bluffs of 
Powder River in sec. 21, T. 57 N., R. 76 W. Its section is as follows: 

Section of coal bed on Powder River, in sec. 21, T. 57 N., R. 76 W. 

Ft. in. 

Shale : . . . 20 

Coal 4 

Shale, carbonaceous 6 

Coal 5 4 

Shale, carbonaceous 8 

Coal 22 4 

Shale, white 10 

Shale, blue to river 5 

Total workable coal 31 8 

This coal is exposed beneath an overhanging bluff and a small 
quantity of coal has been removed from the lower bench. 

Another coal bed of considerable thickness and areal extent has 
been burned in the bluffs of Powder River, 1 50 feet above the coal 
last described. Similar indications of burned coal occur along Hang- 
ing Woman Creek above the Kendrick coal from the Wyoming line 
northward. 

COAL BEDS ABOVE TONGUE RIVER GROUP. 

Several coal beds of probable commercial value were noted at a 
number of places between the Tongue River arid Ulm coal groups. 
The coal beds are usually separated into several benches by shale or 
bands of bony coal. Most of these beds occur high in the rock sec- 
tion and nearer the Ulm coals, which lie above them, than the Tongue 
River coals, which He below. The following are sections of coal beds 
that are known only at the locaUties specified : 

Section of coal bed in SW. J sec. 13; T. 57 N., R. SS W. 

Ft. in. 

Shale, blue and carbonaceous 10 

Coal 3 

Shale, bony 3 

Coal 2 

Shale, blue. 

Total workable coal 5 
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Section of coal bed in SW. J NW. i sec. 7, T. 55 N., R. SS W. 

Ft. in. 

Sandstone, yellow 12 

Shale, blue 3 6 

Coal, bony 3 6 

Shale, blue 2 

Coal, bony, and silicified wood 4 10 

Total workable coal 4 10 

An entry 75 feet long has been driven on the lower bench of this 
coal, which has been worked for domestic use. 

Secticm of coal bed in SE. } SE. i sec. 36, T. 56 N., R. SS W. 

Ft. in. 

Shale, blue, sandy 2 

Coal 2 

Shale 2 

Coal, poor 1 

Shale 6 

Coal 1 

Shale, carbonaceous 2 10 

Total coal bed 4 

It is possible that the included thin shale shown here may pinch 
out and that the coal may be workable in this vicinity. 

Section of coal bed in NK. i SW. i sec. S2, T. 56 JV., R. SS W. 

Ft. in 

Shale, carbonaceous 20 

Coal 3 

Shale, carbonaceous 3 

Coal, with three thin shale seams 5 6 

Shale, drab 1 

Coal 5 

Shale, drab, soft. 

Total workable coal 5 

Section of coal bed in SW. i SE. i sec. 12, T. 55 N., R. 84 W. 

Ft. in. 

Shale, carbonaceous 4 

Coal ■ 1 1 

Shale, carbonaceous 3 

Coal 1 3 

Shale, carbonaceous 2 

Coal 9 

Shale, thin seam. 

Coal 5 

Shale, bony 7 

Coal : 11 

Shale, carbonaceous 3 

Coal 1 6 

Total coal bed 7 2 

In August, 1907, this bed was being worked and hauled by citizens 
for domestic use. The fuel value of the aggregate is evidently low. 



SHERIDAN COAL FIELD, WYOMING. 145 

Section of coal bed in SW. i sec. 21. T. 56 AT., R. 8t W. 

Shale, carbonaceous. • Ft. in. 

Coal, bony, weathered 2 2 

Shale 9 

Coal, bony 5 

Base concealed. 

Section of coal bed near east side sec. 7, T. 56 N., R. 8£ W. 

Ft. in. 

Shale 25 

Coal., 3 

Shale , 3 

Coal 5 

Shale, blue 5 6 

Sandstone, white 10-|- 

Section of cxml bed near southwest corner sec. 82, T. 56 JV., R. 88 W. 

Feet. 

Shale, carbonaceous 50 

Shale with thin seams of coal 5 

Coal 2 

Shale. 

Section of coal bed in SW. J sec. SI, T. 56 N., R. 79 W. 

Shale, blue. Ft. in. 

Coal, shale, and carbonaceous sandstone 6 6 

Coal, bony and silicified wood 2 6 

Shale, blue, thin seam. 

Coal 33 G 

Shale. 

Section of coal bed in NW. i sec. 16, T. 56 N., R. 82 W. 

Shale, carbonaceous. Ft. in. 

Coal , '. 10 

Shale 6 

Coal 8 

Shale 1 

Coal 2 6 

Base concealed. 

Section of coal bed in NE. } sec. 28, T. 56 N., R. 82 W. 

Sandstone, soft. Ft. in. 

Shale 2 

Coal, bony, shaly 3 

Coal 7 

Bone 2 

Coal 4 

Shale 3 

Coal and bone 6 

Shale 1 

Coal 6 

Bone and shale 4 

Coal 3 

In the NW. J sec. 25, same township and range, this bed is mainly 
carbonaceous shale with two thin bands of coal. 
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Section of coal bed in Kirkman prospect, sec. 26, T. 55 N., R. 80 W. 

Sandstone, soft, white. Ft. in. 

Shale, blue 6 

Coal 1 

Shale, thin seam. 

Coal 2 4 

Bone, sandy 1 

Coal 1 

Shale. 



Total coal bed 4 4 

A coal bed of workable thickness is exposed on Clear Creek near 
the north line of sec. 11, T. 55 N., R. 78 W., east of the area mapped. 
Ten feet of coal is exposed down to water level. At the time this coal 
was examined the creek was at flood and the lower part of the bed 
was concealed. The same coal bed has been prospected with the drill 
in sees. 23, 24, and 25 and shafts have been sunk to it in the SW. } 
sec. 22 and the NE. J SE. \ sec. 24, T. 55 N., R. 78 W. The follow- 
ing data are reported by J. N. Sweat, who is in charge of the con- 
struction of a coal-mining plant at Kendrick station, ia sec. 25, T. 
^5 N., R. 78 W. 

Thickness of cc<A bed in T. 55 N., R, 78 W. 
Location. O'pening. 



SW. i SW. i sec. 22 : Shaft 

Near center W. * sec. 23 , Drill hole. 

SE. i SE. } sec. 23 do 

NE. JSE. }sec 24 i Shaft 

S W. i SE . 1 sec. 24 Drill hole . 

SW. I NE. J sec. 25. . ." .....do..., 

NW. }NW. J sec. 25 do.... 

SE. JNW. i sec. 26 j do.... 



>epth to 


Thickness 


coal. 


of coal. 


Feet. 


Feet. 


110 


13 


116 


12 


148 


12 


148 


12 


148 


12 


180 


14 


178 


12 


170 


12 



On the same authority is given the following record of a well drilled 
at Clearmont, in sec. 21, T. 54 N., R. 79 W.: 

Section of well at Clearmont, sec. 21, T. 54 N., R. 79 W. 

Feet. . 

Sandstone and shale 195 

Coal 12 

Sandstone and shale 101 

Coal 18 

No information was obtainable as to the quality of the coal reported 
in this section. 

ULM COAL BEDS. 

The presence of the Ulm coal beds is more generally indicated by 
burned rock than by their exposures. The Upper Ulm coal bed, 
especially, has been burned very extensively. Complete sections 
of the Ulm coal beds could be obtained at only a few localities, and 
these indicate that the beds are usually divided into several benches 
^nd that both the individual benches and the beds as a whole vary 
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in thickness from place to place. The Ulm coals are not mined for 
commercial purposes and are not taken for local fuel supply except 

at a few places. The following sections represent the lower bed : 

» 

Sections of Lower Ulm coal bed. 



SEC. 34, T. 54 N., R. 80 W. 

Ft. in. 

Coal with silicified wood 2 

Shale 2 

Coal 2 10 



PROSPECT NEAR CENTER OF SEC. 20, T. 
54 N.. R. 82 W.— Continued. 

Shale, carbonaceous, etc. — Cont'd. Ft. in. 

Coal 1 4 

Shale, drab. 



NE. J SEC. 30, T. 54 N., R. 80 W. 

Shale. Feet. 

Coal, with lentils of sandstone 

and silicified wood 5 

Coal 5 

Coal in pit, reported 6 



16 

JACOB LANG PROSPECT, SEC. 3, T. 54 N., 

R. SOW. 

Ft. in. 

Shale, carbonaceous 1 3 

Coal 2 2 

Shale, thin, carbonaceous, 
with fossil shells. 

Coal 4 

Coal, bony, base of bed con- 
cealed. 



Totalcoalbed 5 3 

NW. i SEC. 13, T. 55 N., R. 81 W. 

Sandstone, soft. Ft. in 

Shale, carbonaceous 4 

Coal 7 6 

Shale, thin seam. 

Coal 2 

Shale. 



Total coal 6 2 

PROSPECT NEAR CENTER OF SEC. 20, T. 

54 N., R. 82 W. 

Ft. in. 

Shale , carbonaceous , and thin coal . 7 
Coal, with two thin shale seams 2 8 

Shale, carbonaceous. 3 

Coal......"...'..... 1 

Shale, thin parting. 



Total workable coal 9 6 

BETHEUREM PROSPECT, SEC. 14, T. 54 N., 

R. 83 W. 

Ft. in. 

Shale, carbonaceous 9 

Shale, with thin coal seams 5 

Shale, blue 1 

Coal, bony 2 

Shale, drab 6 

Coal, bony 2 4 

Shale, carbonaceous 6 

Coal 1 

Shale, blue 4 

Coal, bony 2 



Totalcoalbed 6 2 



The shale bands in the section at the Betheurem prospect are 
variable both in composition and thickness. The lower 5 feet 4 inches 
of coal was being mined for domestic fuel. The shale seams were 
rejected in mining. 

Six feet of the Lower Ulm coal bed is exposed in a prospect pit in 
the SW. i sec. 34, T. 54 N., R. 81 W., but the lower part of the bed is 
concealed. The same condition also prevails near the south side of 
sec. 23, T. 54 N., R. 82 W., where 5 feet of the upper part of the bed 
is exposed. Four feet of good coal in the upper part of the Lower 
Ulm bed was exposed near the southwest corner of sec. 6, T. 54 N., 
R. 80 W. 

In a prospect pit on the Lower Ulm coal bed in the SE. J sec. 30, 
T. 54 N., R. 80 W., 4 feet 6 inches of coal is exposed, the lower part 
of the bed being concealed. 
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The following sections represent the upper bed of the Uhn coal 
group: 

Sections of* Upper Uhn coal bed. 

NEAR CENTER OF EAST 3IDE 3EC. 33, T. «>rTrROP NEAR CENTER OF EAfiT SIDE 
54 N. R. 80 W. . SEC. 13. T. 56 X^ R. 82 W. 

Shale. IX. in. Ft. in. 

Coal 3 Shale, carfooittreous. with many 

Shale, carbonaceous 3 thin aeama of cad 20 

Cool 4 *-«»i 5 

Shale '1 ^1>*J^ 4 

Coal 5 <'«*! -'. ... 1 

Coal, bony to base of exposure. 4 5?hale 5 

Coid 1 

Total workable coal 12 Shale. cmrbHiaceous. 



Tocalotwlhed 7 9 

Three feet of coal that is considered to be the central part of the 
Upper Ulm bed is exposed in a natural outcrop near the northeast 
comer of sec. 12, T. 54 N., R. 81 W. 

DEVELOPMENT. 

Coal mining in the Sheridan district, except for local domestic fuel, 
is restricted to the coal beds of the Tongue River group on Goose 
Creek and Tongue River. The thriving mining communities of 
Dietz, Cameyville, Monarch, and Kooi are an index to the rapid 
growth of the coal-muiing industry' . The following information in 
regard to the development of the held is obtained from an article by 
Stewart Kenned v ^ and fn>m field work in 1907. 

As earlv as 1880 coal of workable thickness was known and mined 
for domestic use by ranclmien at the present location of Dietz. From 
this time on to 1893, when the first commercial mining b^an, coal 
from several prospects on what are now -known as the Dietz coal beds 
Nos. 1 and 2 was mined and hauled to Sheridan. A drift was run on 
the Dietz No. 1 coal near the east side of sec. 34, T. 57 N., R. 84 W., 
in the winter of 1892-93 and the first shipment of coal was made in 
the foUoi^ing May. Operations continued until 1899, the coal being 
mined by pick and hoisted by mule power. A modem steam plant 
was erected in 1899 for the development of mine Xo. 1 and the output 
was greatly increased. A shaft was put do\ni in 1900 in sec. 35, T. 57 
N., R. 84 W., to the Dietz Xo. 2 coal bed and the development of mine 
Xo. 2 began with the erection of a complete hoisting plant and shops. 
Later a large electric plant was built and machine mining and electric 
haulage were estabhshed in the Dietz mines. In 1903 a shaft was 
sunk on the Dietz Xo. 2 coal bed in sec. 3. T. 56 X.. R. 84 W., and a 
irKKleni hoisting plant established as mine Xo. 3. Also a slope was 

" Min«» aiKl Minerals, vol. 27. \9fr,. pp. »4-297. 
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driven on coal bed No. 2 in Dietz and a drift on the same bed 1 J miles 
north of Dietz, with adequate ecjuipments, as mines Nos. 4 and 5, 
respectively. These mines at and near Dietz, operated by the 
Sheridan Coal Company, employ at the present time about SOO men 
and support a population of about 2,000 persons. 

A slope mine was opened in 1904 by the Wyoming Coal Mining 
Company on the Monarch bed at the west side of sec. 19, T. 57 N., 
R. 84 W., and a complete modern equipment for extensive mining, 
including electric power, was installed. This plant employs about 
325 men and the town of Monarch, established here, has a population 
of nearly 700. Recently a shaft has been sunk at the Monarch mine 
86 feet to the Carney coal bed. Both the Monarch and Carney beds, 
with an aggregate of at least 34 feet of clear coal, will be exploited at 
this plant. 

The Carney Coal Company opened mines on the Carney coal bed 
on the north side of Tongue River, near the southeast corner of 
sec. 17, T. 57 N., R. 84 W., in the latter half of 1904. A modern 
equipment for mining, hauling, hoisting, and loading coal, including 
an electric plant, was erected on the south side of the river. The 
mine is driven north of west on the rise of the coal bed. Later a 
second mine was opened adjoining the first on the same bed, in the 
SW. J SW. } sec. 16, and recently a second tipple was erected to 
accommodate the increased output. The mining town of Carneyville 
has a population of approximately 1,400, and the company employs 
about 500 men. 

The mining town of Kooi was established in the N. h sec. 23, 
T. 57 N., R. 85 W., during 1907, and a slope mine was driven on 
the Monarch coal southward from the outcrop. The village is 
reported to contain 100 inhabitants, with about 75 men employed 
in mining operations. A spur connects the mine with the Chicago, 
Burlington and Quincy Railroad on the north side of Tongue River. 

Late in the season of 1907 the Riverside Coal Company began 
operations on the Upper Masters coal bed in sec. 14, T. 57 N., R. 85 W., 
but the extent of the development is not reported. A mining plant 
was in process of construction at Kendrick station, in sec. 25, T. 55 N., 
R. 78 W., by the Wyoming Smokeless Coal Company, for the 
exploitation of a 12-foot coal bed. 

utiijIzation and market. 

Prior to 1900 the Sheridan coals were used principally for domestic 
fuel. They were not regarded as successful for steaming purposes, 
especially where strong drafts and small fire spaces were used. The 
difficulties with the use of this coal for steaming, especially in 
locomotives, seemed to be due to the decrepitation of the fuel when 
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suddenly heated. The small particles of coal that are thrown off by 
the sudden application of strong heat are in large part either blown 
out of the stack or fall between the grate bars used in the ordinary 
fire box of locomotives and other engines. 

The Burlington Kailroad began a series of tests of the Sheridan 
coals in its locomotives in 1900. By the use of specially constructed 
grates of large area, with modified fire boxes and stacks, the Sheridan 
coal is said to produce very satisfactory results. Coal from all the 
beds now mined is used extensively in locomotives and stationary 
engines. 

A large part of the production of coal in the Sheridan district is 
used by the Burlington Railroad. It is marketed in Wyoming and 
Nebraska as far east as Omaha; in the Black Hills region; at 
BUlings, Butte, and other points in Montana, and as far west as 
Idaho and Washington. 



THE GLRNROCK COAT, KIKLl), WYOMING. 



By E. Wesley Shaw. 



INTRODUCTION. 

The Glenrock coal field, in the east-central part of Wyoming, 
comprises the southern end of a great area of coal-bearing rocks, the 
Fort Union region, which covers the northeastern part of Wyoming, 
most of the eastern half of Montana, and the western half of North 
Dakota. (See fig. 4.) The principal towns in this field are Casper 



and Douglas, each having about 1,000 inhabitants and being the 
center of an extensive stock-raising community. There are also 
three or four smaller towns along the line of the Chicago and North- 
western Railway, the most important of which in regard to coal 
Tni ning is Glenrock. The field described in this report is nearly 
rectangular, with Douglas near the southeast corner and Casper near 
the southwest corner. It is about 56 miles east and west by 27 miles 
north and south, and comprises an area of about 1,512 square miles. 
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The field lies at the foot of the front range of the Rocky Moun- 
tains, at the point where it changes in trend from the long north- 
south course across Colorado and the southern part of Wyoming to 
an east-west course of 50 miles parallel with and on the south side of 
North Platte River. At the west end of this 50-mile stretch the 
range as such disappears, but farther north it is represented by the 
Bighorn Mountains, which are similarly situated with reference to 
the coal fields on the east. About three-fourths of the Glenrock field 
lies on the north side of North Platte River. 

The work of which this paper is a report was of a reconnaissance 
character, and on the west and south it was carried to the limits of 
the coal-bearing rocks. The eastern and northern boundaries of 
the field as mapped are arbitrary, depending principally on the amount 
of time at the disposal of the party. East of the field the coal- 
bearing formations are partly covered with barren Tertiary rocks, 
but toward the north they are found at the surface almost without 
interruption for hundreds of miles. 

The writer was assisted by Charles T. Lupton, E. }i, Sirich, R. A. 

Branson, and A. S. Ogle. As the work was primarily one of land 

classification, it was necessary to retrace the lines of the old land 

survey and locate the outcrops of the coal beds with reference to 

the corner stones established by that survey. The other features 

of the country were located also by their distance and direction from 

the land corners. The exact astronomic location of the land lines is 

not known. 

TOPOGRAPHY. 

The surface of the country is hilly, but not mountainous. It is 
generally possible to drive wherever one desires, whether there is a 
road or not. Near the mountains the country is essentially a plain 
that has been deeply dissected by the streams, leaving mesas sloping 
gently toward the north or away from the mountains. Farther away 
from the mountains the country is gently rolling, with a few flat- 
topped hills, but there are a few small areas of rough country where 
the mantle of Tertiary and Quaternary material is removed, revealing 
the presence of the lower and more indurated rocks. A rather unusual 
feature is that much of the field is covered with sand dunes. 

North Platte River flows eastward across the field, and there are 
five bridges across it. It is seldom that the stream can be forded 
except late in summer, but at that time it may be crossed at a great 
many places. There are very few other perennial streams, and most 
of these are on the south side of the river and owe their existence to 
the mountains. North of the river water is scarce and the quaUty 
is very poor. There are some '^alkali seeps ^^ where water may be 
had at any time of the year by digging a shallow well, but to get good 
water it would generally be necessary to drill a thousand feet or more. 
Casper, Douglas, and all the smaller towns and post-offices are situa- 
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ted along North Platte River, and the Chicago and Northwestern 
Railway runs through these towns, mostly in the bottom land of 
the river. 

Throughout a considerable part of the field the building of first- 
class roads would be difficult on account of the sandy nature of the 
soil. There is no other route so well adapted to railroad building as 
the river valley, but it would be possible to build a railroad to any 
point, as the country as a whole is not rough, and cuts and fills could 
be made without the excavation of much rock. The main obstruction 
to a north-south railroad is the divide between North Platte and 
Powder rivers, which, however, presents no great difficulty, as it is 
only 500 to 1,000 feet higher than the valley of the North Platte. 

GEOLOGY. 

STRUCTURE. 

The structure is dominated by the uplift of the Rocky Mountain 
front range on the south and a slight uphft on the west. The strata 
dip, in general, north at the east end of the field and northeast at the 
west end, so that the structure, as a whole, is that of a broad, shallow 
syncline pitching to the northeast. In a belt 6 or 8 miles wide, lying 
along the foot of the mountains, the average dip is 15°, but it varies 
greatly in this belt, as does also the strike. Along the southern border 
of the field the strata in this belt are commonly upturned very steeply, 
but farther from the mountains the strata are almost horizontal. 
No great faults affect the area of coal-bearing rocks, though there are 
probably numerous small ones. For example, there is one in the 
Glenrock mine which has a tlirow of. 8 feet. 

STRATIGRAPHY. 
GENERAL SECTION. 

The following formations occur in the Glenrock field (see also 
columnar section on map, PI. IX). 

Quaternary: Wind-blown sand, rain wash, mesa and terrace gravel, lake beds, and 

flood-plain deposits. 
Tertiary: 

Red and light-gray conglomerate and sandstone. 

White clay, more or less calcareous and commonly sandy (White River formation). 

Fort Union (?) formation (shales, sandstones, and coal). 
Cretaceous: 

Montana — ^upper two-thirds principally sandstone with coal; lower third dark 
shale with no coal. 

Colorado — ^mostly dark-brown shale with some brown sandstone layers, and at the 
top a buff to white sandstone, which may be Niobrara. Near the base is the 
Mowry member, a very resistant dark shale which weathers white. 

Cloverly — ^massive, brown, resistant sandstone, which commonly forms a pro- 
nounced hogback. Near the top there is some shale, and at the bottom a fine 
conglomerate. 

53072— Bujl. 34lB— 09 3 
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MONTANA, OR LOWEST COAL-BEARING FORMATION. 

The subjoined generalized section of the Montana formation j 
resentative of its character in the Glenrock field. 

Generalized section of Montana formation. 

Feel 
12. Sandstone, with numerous hard layers and some beds of .jj 

shale 20CNi 

11. Shale, sandy, locally carbonaceous 

10. Sandstone, white, marly or argillaceous 

9. Sandstone, brown, lower part massive, upper part more 
thinly bedded, medium grained; has numerous worm or 

lamellibranch borings, rather resistant to weathering 57( 

8. Shale, dark, uniform in color and texture 471 

7. Sandstone, white, massive, the most resistant member of the 

Montana; includes one or two beds of coal 

6. Shale and sandstone alternating 5] 

5. Shale, sandy 

4. Coal, one or two beds, total thickness 

3. Sandstone, white, argillaceous, with two layers of very re- *^ 
sistant dark-brown sandstone forming hogback with char- 
acteristically irregular crest 

2. Shale, sandy, with several layers of sandstone 

1. Shale, sandy 1, 

5, 

The character of any particular member is fairly constant,^ 
the color, composition, and thickness of the beds composing i1 
&om place to place. Exposures 50 feet apart on the oul 
single layer 2 or 3 feet thick are commonly so different in 
ance that it is difficult to recognize them as the same bed. 

The lowest member of the Montana may be recognized by 
tion just below the coal-bearing rocks and above older 
bearing formations, also by its physical character. It is coi 
uniformly dark shale 1,800 feet thick, containing numerous 
less round concretions. The outcrop of the shale forms a 
the south side and west end of the coal field, including the Jl 
which the town of Casper is located. 

The next member (No. 2 in the section given above) cont 
eral beds of sandstone. Otherwise it resembles the memi 
described. 

The third member commonly forms a hogback with a very 
crest of dark-brown sandstone. The white parts of the 
being less resistant, are not so prominent. 

Just above this sandstone is a bed or two of coal (bed B 
map, PI. IX). The overlying shale (No. 5) is sandy, and is mui 
member No. 1, but its outcrop is generally covered with soil, 
details of its composition are unknown. There are local ex] 
parts of the sixth member, but the seventh is the most resisi 
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nsequently the most conspicuous part of the whole section. At 
any places it forms a large, low, pine-covered hogback. One very 
)od exposure is located in sec. 16, T. 33 N., R. 78 W., 6 or 7 miles 
•utheast of Casper. This sandstone contains one or two beds of coal, 
id its outcrop agrees approximately with that of coal bed A, which 
•osses sec. 16, as shown on the map. 

In going from the resistant white sandstone (No. 7) in the direction 
f the dip, one usually crosses a broad, shallow depression which is 
nderlain by shale (No. 8) and comes to an outcrop of brown sand- 
;one (No. 9). In some places the latter forms a hogback several 
liles long, for example, 6 or 8 miles southeast of Glenrock. Its 
''eathered surface is everywhere much smoother than exposed parts 
f No. 3. 

The upper boundary of the brown sandstone is usually indistinct, 
s the brown grades into the white of the succeeding member (No. 10). 
^his and the remaining members of the Montana are not resistant, and 
Bw outcrops are visible. 

The exact upper boundary of the Montana was hard to determine 
1 the field because the strata known to be of this age are overlain by a 
onfossiHferous sandstone which is much Uke the beds below and which 
itum is overlain by the Fort Union (?). No distinct stratigraphic 
roak was found, although in one or two places there are shght indi- 
*tions of such a break at the base of this sandstone, and on the map * 
le boundary between the formations is drawn at this horizon. It 
Lay, however, possibly be as much as. 400 feet stratigraphically, or 
le-fourth to one-half mile on the surface, from its true position. 
Parts of the Montana formation contain many shells and other ani- 
al remains, but there are very few fossil leaves. In this respect the 
ontana is different from the succeeding coal-bearing formation, 
hich has many leaf imprints and almost no shells. 

The upper two-thirds of the Montana may be equivalent to the 
lesaverde of Colorado and southern Wyoming, but exact correlation 
5 not possible at the present time. 

FORT UNION (?) FORMATION. 

At or immediately above, the top of the Montana formation there is 
bout 400 feet of massive white or buff sandstone (mentioned above), 
ith several coal beds and some shale. No fossils were found in it. 
his member and the accompanying coal beds may be Montana, Lar- 
nie, or Fort Union. In this paper they are provisionally regarded 
5 Fort Union. 

The Fort Union (?) as a whole resembles the Montana, but it is even 
ore irregularly bedded. There are very few zones which can be 
cognized wherever seen, and the formation is much thicker than the 
ontana. It may be separated into three members — a lower one of 
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white to brown sandstone, already described, which is best exposed 
near Glenrock and on Cole Creek near Big Muddy; a middle member, 
which underUes a large area north and northwest of Douglas and is 
made up of dark shale and sandstone ; and an upper member of bluish 
shale which weathers white and outcrops in a small area on the north 
side of the Glenrock field. 

The central part of the Fort Union (?) is a great mass of dark shale, 
much of it carbonaceous, but it contains also Ught shale, sandstone, 
and some coal beds. Near the top is a zone of loglike concretionary 
masses, the origin of which is not well understood. They are found 
in greatest abundance 6 to 10 miles north of Douglas. 

Near the middle of the north side of the field there are outcrops of 
very Ught beds consisting of shale and some sandstone, which do not 
appear elsewhere in this field. The weathered surface of the shale is 
white, but the unweathered parts are blue. No coal was found in 
this member, and it is thought to constitute the top of the Fort 
Union (?) section. 

FORMATIONS ABOVE THE COAL. 

The coal-bearing rocks described above are unconformably over- 
lain by Tertiary and Quaternary formations. The White River, a 
Tertiary formation of white sandy clay and conglomerate, covers a 
considerable area in the southeastern part of the field. It is spread 
over parts of all the older formations, and is even found high up in the 
mountains. The so-called Chalk Buttes, 3 miles southwest of Doug- 
las, are also composed of Tertiary rocks, and the outcrop of similar 
rocks extends westward for 25 miles along the foot of the mountains. 

The irregular areas of sand dunes which cover a large part of the 
field obscure the geology of the rocks below. Some whole townships 
are covered to a depth of 1 to 200 feet, the average thickness of the 
sand being about 25 feet. Here and there among the dunes are out- 
crops of coarse sandstone, and it seems probable that this rock is of 
Tertiary age, and that the sand is the result of its disintegration. 

Red conglomerate of Tertiary age occurs on the mesa 15 miles 
north of Douglas. This is an isolated deposit and can not be cor- 
related with other rocks in this field of the same general age. 

A gray Tertiary conglomerate occurs in tlie valley of the North 
Platte 10 to 150 feet above the river, but it is not extensive and hence 
is not an important consideration in coal mining. 

The Quaternary formations consist of the sand just mentioned, 
gravel deposits on mesas and terraces, rain wash, and stream deposits. 
Rain wash is of much importance in this field, for it obscures the bed 
rock and reduces the number of exposures. There are large areas 
of gently rolUng country where the products of weathering completely 
cover the underlying rocks. In such places, as in the sand areas, the 
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3 feet thick are present wherever the sandstone occurs. The follow- 
ing is a typical section : 

Section of coal beds m white sandstone on north side of North Plaite River, 4 rniles east 

of Casper. 

Ft. in. 

Shale, carbonaceous 3 

Sandstone, yellowish white 6 

Coal 2 

Sandstone, white 25 

Coal 2 10 

Sandstone, white 3 

Shale, sandy, carbonaceous 6 

47 10 

COAL BEDS OF THE FORT UNION (?) FORMATION. 

The Fort Union (?) formation contains two coal zones of importance 
and traces of coal at a number of other horizons. The most exten- 

c 

sive coal mining of the region is being done on the beds of the Big 
Muddy-Glenrock zone, at the base of this formation. The coal beds 
are probably not identical at these two places, but they occur in the 
same zone and are not far apart stratigraphically. At Big Muddy 
two beds are worked, one 4 feet 8 inches thick and the other 3 feet 6 
inches. At Glenrock only one bed is worked to any extent; it is 
more than 5 feet thick. The localities where the coal belonging to 
this zone may be seen are shown on the map (PI. IX). One very 
good outcrop is on Cole Creek, in sec. 31, T. 34 N., R. 76 V\^. Another 
is on the north bank of the river, near the southwest comer of T. 34 
N., R. 75 W. In the southeastern part of the field this coal is cov- 
ered with the white Tertiary clays and conglomerate to a depth of 
1 to 600 feet. The following section, showing the coal beds in this 
zone, has been furrished by the Glenrock Coal Company: 

Section showing strata passed through by diamond drill at the northeast comer of the SE. \ 

NE. i sec. 4y T. 33 N., R. 75 W., Glenrock, Wyo. 

Ft. in. 

Surface soil 3 

Sand and gravel 7 

Shale, sandy 28 

Sandstone, soft 9 10 

Shale, sandy 41 10 

Soapstone 8 2 

Sandstone 2 

Soapstone 3 

Sandstone 5 8 

Slate, black 4 

Coal 2 

Oal, bony 2 

Fireclay 4 

Sandstone, hard 8 
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Ft. In. 

Shale, gray 2 

Coal 3 

Fire clay 6 

Shale, sandy 1 7 

Sandstone, soft 21 

Shale, gray 9 2 

Shale, brown 8 

Shale, black 9 

Shale^ gray 9 

Shale, brown 4 

Shale, black 8 

Shale, sandy 2 

Sandstone, soft 18 

Sandstone, hard 1 2 

Shale, sandy 14 5 

Shale and trace of coal 1 4 

Shale, gray 9 

Sandstone, hard 3 

Shale, gray 9 3 

Iron rock '. 1 8 

Shale, sandy 6 2 

Sandstone, soft 10 10 

Sandstone, hard 1 

Sandstone, soft 18 5 

Shale, brown * 1 

Coal 7 6 

Fire clay 6 

Soapstone 10 4 

Shade, gray 1 6 

Coal 2 2 

Fire clay 1 4 

Sandstone, soft 52 8 

Sandstone, hard 1 6 

Sandstone, soft 12 

Sandstone, hard 1 6 

Sandstone, soft. 34 

Shale, sandy 5 

Sandstone, soft 2r 4 

Sandstone, hard 1 4 

Sandstone, soft 68 4 

Coal , 1 li 

Fire clay 6 

Slate, black 4 10 

Coal 8 

Fire clay '. 4 

Slate, black 1 8 

Slate, gray 3 

Slate, black 6 

Slate, gray 2 

Shale, black 7 • 

Sandstone, hard * 1 

Soapstone, gray 2 6 

Shale, gray 5 7 

Coal 5 
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Ft. in. 

Fin' clay 6 

Shalr. gray 1 

Shal«\ hn>wii 6 

('<.al 5 

Kin* <'lav 1 

Slial«'. j^ray 12 1 

Coal.. 5 

Kin* ('lav 3 

Shal<*. light colonel -11 6 

Cual. 8 

Fin* clav and black shale 6 

Shah*, gray 2 

Shah', hn»wn 3 

Shale, Handy 5 6 

Sandstone, w»ft 82 11 

652 4 

1'lu» n(»xt coal zone above tlie (ileiirock-Big Muddy is about 2,500 
feet al)()ve tbe l)ase of the Fort Union (?) formation. It is about 1,000 
feet (hick, and will be called the Douglas-Inez coal zone, because 
Doiij^chis and Inez are the most important places where the beds are 
w()rk(Ml. It oiitcroi)s in a broad belt running from a point near the 
southeast comer of the field to the north side of T. 36 N., R. 76 W. 
Near liwz, there are two beds of coal, each more than 5 feet thick, 
and th(» ])r()p(Tty would seem to be the most valuable in the area; 
but the com])any which undertook to w^ork them did not make a 
success. The reasons assigned were that (1) the roof and floor are 
V(^rv |)()()r, (2) there was much water, and (3) the coal is not of 
very good (juality. There were three mines on the two beds only a 
short distance* from the railroad, and the coal was worked out for 
se,v(^ral hundred feet down the dip. A railroad spur was built out 
to the nniKvs, hut mining was abandoned some years ago and the 
track has b(MMi removed. 

There jirc several thinner ])eds of coal near the two above men- 
lioncd^ hut cls(»\vh(»r(» in the field there are not so many beds in this 
zone. The foMowing is a sectiim near Inez: 

Strtitnt of l>()n(flus-Ini': coal zon4: 2 miles southwest of Inez. 

Ft. in. 

Swiidi-lniM', hrowii, very n»sistant 3 

SIkiIj', :dl.erii:i(iiig chirk and light 240 

Sliidi', Huiidy, yi'llnwinh white 15 

Swiidrit^^ne, h:ird, (hirk hrown, concretionary 4-10 

Sliuh*, hliiiMli, light to dark 12 

t'osij Meuve.M ill rool) 3 

SiUidHtone, iii:iKHi\c, wldte, Holt 4 

Sliaie, dtirk, carhoiiaceoUH, traces of coal 4 

SandMMjiic, rniiHrtive, white, ralliersoft 18 

( oai 2 11 
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Ft. In. 

Shale, dark 29 

Shale, blue 6 

Coal 2 2 

Shale, with hard concretionary layers, weathering to very dark 

brown 11 

Shale, light gray 4 

Concretions, hard, dark brown 1-12 



Shale, bluish, massive 10 

Shale, thin bedded 1 

365+ 

The outcrop of the beds at Inez trends about northwest and 
southeast, but a short distance farther southeast the trend changes 
to nearly east and the beds, crossing the river near Douglas, con- 
tinue in this direction to the east end of the field. Just west of 
Douglas there are six or eight coal prospects, none of which is 
worked to any extent at present. The bed ranges in thickness 
from a little over 2 to a little over 3 feet. 

Northwest of Inez the beds are exposed almost continuously to 
the river. About 1 mile north of the river they probably swing 
around to the west for a few miles, and then the outcrop trends in 
a general northwesterly direction to the north side of the field. The 
coal-bearing zone outcrops only here and there north of the river, 
and there are few, if any, prospects except those at Inez. 

QUALITY OF THE COAL. 

The coals found in the region between Casper and Douglas are all 
classed as subbituminous (*^ black lignite '0? but some are almost 
good enough to be called bituminous. The\" are placed in the 
lower class because all yield rapidly to weathering, through loss of 
moisture on exposure to the atmosphere, and because bedding 
planes are very conspicuous, showing that the coal has not reached 
an advanced stage of metamorphism. The development of joints 
varies greatly and the fracture is hackly to conchoidal. The coal 
is black, but when it is exposed to the weather it cracks and the 
surface becomes slightly brown. At the mines piles of slack take 
fire spontaneously; however, it is believed that the coal does not 
slack so readily or take fire so easily as that found 100 to 150 miles 
to the north. The table of analyses shows that the moisture con- 
tent of air-dried samples ranges from 13.50 to 20.94 per cent, and 
also that in a general way the amount of moisture varies with the 
geologic age of the coal, the youngest having the most moisture. 

The samples were not selected lumps of coal, but contained coal 
from all parts of the bed, so that the analyses show the composi- 
tion of the average output." To this end nothing was excluded from 
the samples except such partings as are excluded in mining. Unfor- 
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tunately, there are only a few places in the area where fresh samples 
could be obtained. On account of the weathered condition of the 
coal many of the samples are low in heating value, yielding only a 
little over 5,000 British thermal units. The two samples from the 
Glenrock-Big Muddy zone which run over 9,300 British thermal 
units were quite fresh. 

Analyses of coal samples from the Glenrock coalfield, Wyoming. 

[F. M. Stanton, chemist in charge.] 



Geologic formation . 



I 



Fort Union (?). 



Montana. 



Name of coal zone Douglas-Inez. Glenrock-Big Muddy. ; -g^JfjJJJe 



Laboratory No I a 5318 



0^ 



Sample as received: 

Moisture i 22. 92 

Volatile matter...! 42.62 

Fixed carbon ; 22.25 

; 12.21 

)hur I .58 

lyarogen | 

Carbon : 

Nitrogen I 

Oxygen 

Calories ; 4,071 

British thermal units I 7,328 



a 5317 'a 5321 'a 5422 ' 5325 5326 




20.44 
30.49 
18.68 
30.39 
.43 



37.86 
29.08 
22.37 
10.69 
.35 



35.01 

28.46 

28.82 

7.71 

.28 



22.87 

48.03 

20.54 

8.56 

.52 



22.87 

33.89 

36.71 

6.53 

.97 



3,136 
5,645 



2,861 
5,150 



Loss of moisture on air 
drying 4.30 



5.30 21.40 



o 

u 



Air-dried sample: 

Moisture 

Volatile matter. . . 

Fixed carbon 

fAsh....'. 

ISulphur 

. Hydrogen 

^•j Carbon 

P Nitrogen 

[Oxygen 

Calories 

British thermal units 



Thickness of coal bed . . 



19.46 
44.53 
23.25 
12.76 
.61 



15.99 
32.19 
19.72 
32.10 
.45 



4,254 
7,667 

Ft. in. 
1 10 



3,312 
5,961 



Ft. in. 
4 2 



20.94 
37.00 
28.46 
13.60 
.45 



3,640 
6,552 



Ft. in. 

1 8 



3,295 4,679 4,956 
5,931 8,422 , 8,921 



5330 



21.90 

34.05 

37.38 

6.67 

.86 



5,040 
9,072 



5322 



19.92 
49.25 
20.25 
10.58 

.68 

5.39 

51.96 

.60 
30.79 
4,851 
8,732 



23.30 4.40 4.20 3.30 1.50 



15.27 
37.11 
37.57 
10.05 
.37 



19.32 

50.24 

21.49 

8.95 

.54 



19.49 

35.37 

38.32 

6.82 

1.01 



19.23 
I 35.21 

38.66 

! 6.90 

.89 



4,296 
7,733 



4,894 
8,810 



5,173 
9,312 



5,212 
9,382 



18.70 
50.00 
20.56 
10.74 

.69 

5.30 

52.75 

.61 
29.91 
4,925 
8,865 



Ft.in. 
2 6 



Ft.in. 
\ 3 6 



Ft.in. 
4 8 



Ft.in. 
5 6 



Feet. 
6 



a 5320 



15.58 
23.28 
22.68 
38.46 
1.17 



2,941 
5,294 



2.40 



13.50 
23.85 
23.24 
39.41 
1.20 



3,013 
5,424 



Feet. 
3 



05323 



19.17 
26.17 
17.54 
37.12 

.52 

3.85 

30.68 

.56 
27.27 
2,718 

4|Cw« 



Low- 
est. 

05319 



19.83 
41.39 
26.21 
12.57 
.72 



5.30 



4,581 
8,246 



2.00 



14.65 
27.63 
18.52 
39.20 

.55 

3.44 

32.40 

.59 
23.82 
2;870 
5,166 



FLin. 

1 10 



18.19 
42.23 
26.75 
12.83 
.73 



4,675 
8,414 



Feet. 
3 



a Weathered sample. 

There is much less variation in quaUty than the above analyses 
would indicate, but it seems probable that coals of the Fort Union (?) 
formation are sUghtly inferior to those of the Montana. The latter 
are blacker, more brittle, lustrous, and clean. Of the Fort Union (?) 
coals, those at the base, in the Glenrock-Big Muddy zone, seem to be 
the best. 

METHOD OF WORKING. 

So far mining has been carried on by beginning at the outcrop and 
following the coal down the dip to the north or northeast. It may 
be that in the future, when coal is more valuable and the parts near 
the outcrop are worked out, shafts will be sunk back from the out- 
crop and the coal worked up the rise. 
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At many places in the field coal is mined for local consumption by 
stripping. The comparatively thin beds which are common in this 
field are much more easily worked by stripping and in small mines 
than they are some distance below the surface. 

A very common class of coal workings comprises those in which 
coal is taken out through slopes 10 to 200 feet long. These workings 
have been made principally for prospecting. In most of them it was 
hoped that better coal or more of it would be reached by drifting in 
on the bed, but generally it was found that the coal beds were not 
thick enough to be worked with profit. 

There are two mines which use steam power, the Glenrock and the 
Big Muddy. The Inez mine also used steam when it was being 
worked. In most of the mines the main gangway is driven down the 
dip, and entries are driven from this gangway on each side, rooms 
being turned off up the rise of the bed. Thus, the Big Muddy mine 
has been worked down the dip for about 1,000 feet, and has three 
entries on each side which are 800 to 1,000 feet long. The Glenrock 
mine has two openings, one down the dip for 3,000 feet and the other 
neariy on the strike for about 1,200 feet. 

The deepest part of the Glenrock mine is more than 200 feet below 
the surface, and it is neariy under the river. This necessitates con- 
stant pumping. A bore hole has just been put down to the deepest 
part of the mine, to be used in pumping water. The Glenrock Com- 
pany has an air-compressing plant and fan. Mining is done by 
undercutting with a machine, and then breaking the coal down with 
picks. From the rooms the cars are hauled to the main gangway by 
mules, and thence to the surface by cable. 

The Big Muddy Company uses a similar room and pillar system; 
but at Big Muddy the dip is much steeper than at Glenrock, so that 
cross entries are driven out from the car track and other entries par- 
allel to the main gangway, from which the rooms are driven in the 
direction of the strike. The coal is taken out of the rooms to the 
dip entry, then let down the dip to the cross entry, where it is hauled 
across to the main gangway by mules, and thence to the surface by 
cable. 

PRODUCTION AND MARKET. 

The coal production of Converse County in 1907 was 48,700 short 
tons. Big Muddy is very close to the western boundary of Con-r 
verse County, but the mine is in this county and its production is 
included in the above figures. 

Natrona County has no producing mines, except for local use, and 
its production is slight and comes from many mines and prospects. 
It is probable that in 1907 the total production of Converse and 
Natrona counties was not 1,000 tons in excess of the output of the 
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Glenrock and Big Muddy mines. This includes all the coal used by 
ranchmen and others, and much of this amount was not sold, but 
mined by consumers. 

The market for the coal is found in towns along the Chicago and 
Northwestern Railway in this field, and to the east far into Nebraska. 
The coal has not been used by the railroad, because it decrepitates 
* and is blown out of the smokestack by the heavy fire and draft of the 
locomotive. However, as similar coals are being used by other rail- 
roads, it seems probable that in time locomotives will be so modi- 
fied as to bum coal from the Glenrock field. At present much more 
than half of the product goes to Nebraska, where it is used as steam 
and domestic fuel. 

FUTURE OF THE FIELD. 

The reasons why so Uttle is being done with the coal in the Glen- 
rock field seem to be (1) the scarcity of thick beds; (2) the high cost 
of mining due to thinness of bed, high price of labor and timber, poor 
roof, and presence of water; and (3) the inabiUty to utiUze the coal 
as locomotive fuel. 

Nevertheless, this field, like all other areas containing coal, is one 
of growing importance, because of the growing population and the 
increasing demand for fuel. At present there is much coal in the 
field which can not be worked with profit, but it is probable that in 
the future more and more of this will be mined. The coal beds are 
generally lenticular, and they vary in quahty from place to place, 
but careful prospecting would reveal many locaUties where even at 
the present time the coal could be worked with profit. 



COAL FIELDS OF THE NORTHEAST SIDE OF THE 

BIGHORN BASIN, WYOiMlNG, AND OF 

BRIDGER, MONTANA. 



By Chester W. Washburne. 



INTRODUCTION. 

This report describes the coal fields of the northeast side of the 
Bighorn Basin, Wyoming, north of No Wood Creek, and also includes 
the connected Bridger field in southern Montana. The field work 
was done in the summer of 1907, under the general direction of C. A. 
Fisher. Max A. Pishel, E. F. Schramm, and Homer P. I^ittle acted 
as field assistants. The territory was surveyed both topographically 
and geologically, land-survey Unes being the basis of horizontal con- 
trol. Land corners were located by pacing along alternate section 
lines, but where the geology or topography is intricate, or where the 
coal is valuable, every east-west section Une was run. The outcrops 
of the workable coal beds were meandered, and at every available 
point they were measured. 

Previous reconnaissance work on the coal of this area has been 
done by Eldridge," Fisher,'' and Darton.^ 

LOCATION AND EXTENT. 

The fields described in this paper are located mostly in the north- 
eastern part of the Bighorn Basin, Wyoming, but extend northwest- 
ward across the valley of Clark Fork to the vicinity of JoUet, Mont. 
The length of the territory is 102 miles, the maximum width 30 
miles, and the total area about 1,700 square miles. Bighorn River 
flows through the southeastern part. 

TOPOGRAPHY. 

The Bighorn Basin is essentially a region of broad, dissected plains, 
composed superficially of Tertiary deposits and Recent wash from the 
surrounding' mountains. The controlUng factor in the topography 
is Bighorn River, which enters the basin after passing through the 
Owl Creek Mountains in a canyon, traverses the east side of the 

a Eldridge, G. H., A geological reconnaissance in northwest Wyoming: Bull. U. S. Geol. Survey No, 
119, 1894. 

b Fisher, C. A., Coal of the Bighorn Basin, in northwest Wyoming: Bull. U. S. Geol. Survey No. 225, 
1904, pp. 345-362; Mineral resources of the Bighorn Basin, Wyoming: Bull. U . S. Geol. Survey No. 285, 
1906, pp. 311-312; Geology and water resources of the Bighorn Basin, WyonMng: Prof. Paper U. S. 
Geol. Survey No. 53, 1906, pp. 46-56. 

c Darton, N. H., Coals of Carbon County, Montana: Bull. U. S. Geol. Survey No. 31G, 1907, pp. 174-193. 
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DESCRIPTION OF FORMATIONS. 

Chverly formafioti. — At the base of the Cleverly formation in its 
typical (levelopniont on Cfvpsum Creek, north of Lovell, Wyo., th'»reis 
40 to 50 feet of massive sandstone, locally containing shale partings 
and a tliin coal bed. The coal is of little economic importance, though 
it has been mined at times for local use near BelFs ranch on No Wood 
Creek. There is no coal in the Cloverly at any place within the ter- 
ritory studied by the writer. Overlying the sandstone are 100 to 150 
feet of bright variegated clays and soft sandstones, with concretions 
of limestone and chert. The top member of the formation is a mas- 
sive gray sandstone about 70 feet thick, overlain by 15 feet of dark- 
purplish shale. In all other places examined none of the formation 
above the basal sandstone is certainly present, and in most places the 
entire formation is absent. This hiatus is due to an unconformity, 
separating the Cloverly formation from the overlying marine Colorado 
shale. The age of the Cloverly is believed to be Lower Cretaceous, 
probably equivalent to that of the Kootenai of northern Montana 
and Alberta.^ 

Colorado shale- -The Colorado shale consists of over 4,000 feet of 
dark marine shale, with one or two conspicuous sandstones about 1,000 
feet above the base. The upper part of the formation is probably 
synchronous though not lithologically identical with the Niobrara, 
and an indeterminate amount of the lower part of the formation 
is of Benton age. Tlie Ronton fauna ranges through more than 
3,000 feet of tli?. lower part of the formation. The Colorado con- 
tains some oil and probably valuable stores of gas. In its lower part 
occur thin beds of pure wliite bentonite. 

Eagle sandstone. -The Eagle sandstone consists of two or three mas- 
sive sandstones, 35 to 75 feet thick, separated by carbonaceous shale 
with three beds of coal. These are the workable beds of the Silvertip 
and the Bridger coal iields. 

Claggett formation. OvcMlying the Eagle is another partially marine 
formation, the Claggett, consisting of massive yellow and gray sand- 
stones with subordinate dark shale. Beds of coal occur in the forma- 
tion in most exposures, but they are thin and valueless. 

Judith River formation. — The Judith River formation is like the 
Cloverly in its bright coloration. It consists of variegated green, 
wliite, purple, and red clays and soft white sandstone. Fossil wood 
and bones are abundant nearl}^ everywhere in this formation. 

Bearpaw shale. — The Bearpaw shale consists of dark, thin-bedded 
shale, in many places laminated, wath rarely some thin beds of sand- 
stone. The shale is thought to be marine, but no marine fossils have 
been found south of the Silvertip anticline on the Montana- Wyoming 

o Fisher, C. A., Southern extension of the Kootenai and Montana coal-bearing fonnations in northera 
Montana: Econ. Geology, vol. 3, 1908, pp. 77-99. 
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State line. At that place fossils of the Pierre fauna (marine) were 
collected from calcareous nocUiles in black shale. 

Laramie formation. — The Laramie formation consists of 150 to 700 
feet of massive sandstone with subordinate shale. The sandstones 
are thick, coarse grained, and conspicuous, and contain many large 
ferruginous concretions. Usually the massive sandstone at the top of 
the Laramie is white from leaching or other causes. In the Basin 
field the lower part of the formation contains 100 feet of varicolored 
soft shale— dark green, white, black, and other colors — in wliich there 
are three closely adjacent coal beds. The middle bed is workable. In 
the Garland field three or more coal beds occur between 300 and 400 
feet above the base of the Laramie, above a series of massive sand- 
stones and at the base of several hundred feet of dark shale. 

Fort Union formation. — The contact between the Fort Union and 
the Laramie is probably unconformable, but the unconformity is not 
apparent in most places, and the formations are hard to separate in 
the field. Lithologically they are almost identical. The Fort Union 
consists principally of dark shale with thick lenticular masses of sand- 
stone. The sandstone is especially abundant near the bottom of the 
formation, where some of the beds are in places more than 100 feet 
thick. West of Sheep Mountam there is over 1,200 feet of white 
conglomeratic sandstone at the base of the Fort Union, but this is 
exceptional. The lenticular sandstones in the formation contain 
many ferruginous concretions, which reach 40 feet or more in diam- 
eter. The shale contains smaller, hard, dense, ferruginous concre- 
tions, weathering yellow^ and brown. These are characteristic of the 
formation. Coal occurs locally in all parts of the Fort Union forma- 
tion. The coal beds mined southw^est of Basin, near Manderson, are 
about 700 feet above its base. 

Wasatch formation. — The Wasatch formation is a series of varie- 
gated red and pink banded shales or clays, containing subordinate, 
irregular, nonpersistent beds of soft white sandstone. It rests in 
places unconformably on the upturned edges of the underlying for- 
mations; in other places the unconformity is not conspicuous. The 
Wasatch does not contain coal. 

STRUCTURE. 

In general, the structure of the coal-beariiig rocks is that of a 
simple westward or southwestward dipping monocline, forming part 
of the east limb of the Bighorn Basin syncline. The angle of dip is 
low (2° to 20° SW.) at all places w^here the coal is of workable thick- 
ness. West of Sheep Mountain the Laramie coal beds are nearly 
vertical, but they have no economic value. In the central part of 
the basin the coal beds are doubtless flat, hut thev are covered bv 
several thousand feet of barren rock. 

53072— Bull. 34lB— 09 4 
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Folds. -A small anticline in the Basin coal field results in nc 
easterly dips for a short distance m T. 50 N., R. 92 W. The 
bed follows a devious S-shaped course around the anticline and 
adjoining s>iicline. 

The only other fold affecting workable coal beds is the Silvc 
anticline. At Silvertip the coal of the Eagle sandstone is ex] 
in a broad, domelike, unsymmetrical anticline, with dips of 11* 
20'' SW. on the west limb and of 20° to 45° NE. on the east Uml 

As shown by the geologic ma|) (PI. X), the non workable partoj 
the coal beds are involved in a number of small anticlinal and 
clinal folds near (Jarland and Lovell, Wyo. 

Faults. — Small di|) faults, trending nearly at right angles to 
strike, occur in all parts of the field. They are especially coi 
on the anticlines. As a rule, these faults will not interfere with 
ing, except in the Silverti]) anticline, on the east side of which 
of them are so closely spaced as to prevent the development of 
workings more than 2,000 feet from the main entries. Along a 
isolated fault 4 miles north of Bridger, Mont., the outcrop of 
Bridger coal bed is offset nearly 2 miles. A smaller isolated 
encountered in the Rogers & (lapin mine, near Manderson, Wy<^ 
probably offsets the outcrop of the coal bed to the Converse pros] 
on the bank of No Wood Creek. Depressed fault blocks, with 
longer axis across the strike and widening in the direction of the 
are characteristic features of the structure. The Hopkins and Stf" 
ver coal mines are located near the southern and northern limili 
respectively, of one of these depressed fault blocks. The north houiNr 
ary fault of this block offsets the outcrop of the coal bed over thm^ 
fourths of a mile; the south boundary offsets the outcrop o^^f 
one-fourth of a mile. There is a similar depressed fault blodk'l 
miles south of Bridger, Mont., in which the Bridger coal bed is offiNfk 
three-fourths of a mile to the east. (See map, PI. X.) 

DISTRIBUTION OF COAL. 

Coal occurs in the Cloverly, Eagle, Claggett, Laramie, and Fort 
Union formations. The coal of tlie Cloverly is not workable withl^ 
the borders of the area, mapped, but Fisher reports that a coal bd 
from which coal has been mined for domestic use on neighboriof 
farms occurs near the base of this formation in the vicinity of BonanAi 
about 25 miles southeast of Basin, Wyo. 

The Claggett formation contains several thin beds, none of whioh 
is of economic importance. On Dry Creek, west of Grey Bull, Wyot 
(see p. 172), an opening has l)een made on a Claggett coal bed, whkh 
is not workable. Tiii^ best exposure of Claggett coal is on the so 
bank of Shoshone River, near Byron (see p. 181), where there is 
inches of coal. 
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The coal of the Eagle sandstone is workable only in the northern 
part of the area, in the Clark Fork valley, Montana, and in the SU- 
vertip coal field, near the State line. The formation contains three 
coal beds, only one of which is workable at any one point in the 
Clark Fork valley, but two of which are workable at many places in 
the Silvertip field. South of the Silvertip field the coal beds dete- 
riorate and are replaced by black carbonaceous shale which contains 
thin partings of coal less than 1 foot thick. These partings disap- 
pear a short distance south of Shoshone River. Farther south the 
shale is less carbonaceous, and at the crossing of Dry Creek it is a 
yellow sandy shale, with no suggestion of coal or carbonaceous mat- 
ter such as characterizes it farther north. The beds at this horizon 
maintain this character in the southern part of the area studied in 
1907, but beyond that area, in the southeastern part of the Bighorn 
Basin, the formation again contains workable coal. 

Coal of the Laramie formation is known to occur at the south end 
of the area, on Sand Creek, a tributary of No Wood Creek. From 
this point the coal beds — three in number — at the base of the Laramie 
formation may be traced northwestward across Bighorn River to a 
point southwest of Basin, where they disappear beneath the surface 
wash. Between this point and the neighborhood of Garland, 45 
miles northwest of Basin, workable coal beds have not been discov- 
ered in the Laramie, although prospecting has been thoroughly done. 
Near Garland there are two or more workable beds which have been 
traced northward about 10 miles to a high terrace, on which the out- 
crop of the coal is covered by gravel. Where the bed reappears on 
the north side of this terrace the coal is not workable, and there is 
no point in Montana within the field studied by the writer where the 
Laramie coal reaches minable thickness. 

Coal occurs in the Fort Union formation at several horizons, but 
the coal beds are not persistent. A coal in this formation is mined 
on the east side of Bighorn River, 10 miles southeast of Basin, Wyo. 
North of this point the coal is probably not workable, except in a 
small district southwest of Lovell, where there is about 2 feet of 
coal, and possibly at one locality west of the Silvertip field, where 
about 3 feet of coal was found in this formation. Near the latter 
locality exposures of the same bed showed less than 18 inches of coal. 

THE COAL. 

Although the coal-bearing formations extend continuously from 
one end of the area examined to the other, nevertheless the area is 
divisible into four distinct fields, which contain all the coal of economic 
importance. These fields are separated by larger areas within which 
coal is either absent or else too thin to be mined. The fields are 
designated as follows: (1) The Basin coal field, south of Basin, Wyo., 
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with wliich for convenience is included a small coal district south of 
Lovell: (2) the Ciarland coal field, north and east of Garland, Wyo.; 
(3) the wSilvertip coal field, at the head of Silvertip Creek, 20 miles 
south of Bridger, Mont., and (4) the Brid^er coal field, extending 
from tlie vicinity of Brid^er northward beyond Joliet, Mont. 

BASIN COAL FIELD. 

The Basin field, at the south end of the territory mapped, con- 
sists of a small area of about 15 square miles, lying on both sides of No 
Wood Creek, principally east of Bighorn River. 

Ooalin Claggett formation . — Coal is present in the Claggett forma- 
tion at a number of places in the Basin field, but has no economic 
value. The following section indicates the nature of the coal beds: 

Section of coal beds on Dry Creek, J milea ivest of Grey Bull, Wyo. 

Ft. in. 

Coal 4 

Bone 6 

Coal 44 

Shale, lignitic 1 6 

Shale, carlmnaceous, and sandstone ]8 

Sandstone, soft 1 6 

Coal, bony 11 

From this localitv the coal has been traced south-southeastward 
across Grey Bull River, 2h miles above the town of Grey Bull. It is 
exposed near the railroad, on the bank of a small creek 1 mile south 
of Basin. Here only 14 inches of coal is present, and south of this 
point the coal disappears. 

Coal in Laramie formation. — The Laramie coal beds are well 
developed in the Basin field. On the west bank of Sand Creek, the 
southern tributary of No Wood Creek, they outcrop for a distance of 
4 miles, occurring in a series of variegated greenish-white and dark 
carbonaceous shales. The shales resemble those of the Judith RiVfer 
formation, both in appearance and in being very soft, so that valleys 
have l)een eroded in them. The coal is typically shown on the south 
bank of No Wood Creek, \\ miles southwest of the Jordan mill, where 
the following secticm was measured: 

Section of coal bed an^ associated rocks on the south bank of Xo Wood Creek, Wyoming. 

Ft. in. 

Sandt?tone. u:mv 30 

Sandstone, pure white (^prol>ably base of Fort Union) 12 

Shale, dark, carbonaceous (^Laramie? ) 74 

Sandstone and sandy shale 5 

(oal 4i 

Clay 1 

Coal with bony streaks, poor 1 11 

Total coal 2 3§ 
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About 225 yards northwest of this opening is a prospect with 30 
inches of bright, clean coal, containing 2 to 4 inches of bony coal 
which is dull black and includes small, lenticular clay concretions. 

There are three coal beds present in these shales at most localities. 
The lower bed is in all exposures the best of the three, and usually it 
is the only one that is workable. A section of this bed in the Cox 
prospect on Sand Creek is given below. 

Section of coal bed on Sand Creek, 2^ miles south of Jordan mill, in sec. 10, T. 49 N.j 

R. 92 W. 

Sandstone? Ft. in. 

Coal 11 

Bone 1 

Coal 4 

Clay '. 5 

Coal 4 

Clay 2 

Coal 1 8 

Clay i 

Coal 8 

Shale, carbonaceous. 

Total coal 3 11 

Farther south the bed deteriorates, and in the SW. \ NE. \ sec. 14, 
T. 49 N., R. 92 W., the lower bed contains only 1 foot 4 inches of coal. 
It is not w^orkable south of this point. On the north bank of No 
Wood Creek the middle bed is only 23 inches thick and is not work- 
able. As shown by the map, the outcrop of the Laramie coal follows 
a devious, S-shaped course through T. 50 N., R. 92 W., where it is 
involved in an anticlinal and a synclinal fold. The exposures are 
poor in this township, and it is uncertain whether or not the coal 
reaches workable thickness. 

In section 12 of the next township west the coal is well exposed in 
an old prospect, where the following section was obtained: 

Section of coal bed 5 miles southeast of Basin, in sec. 12, T. 50 N., R. 9S W. 

Ft. in. 

Coal 8 

Shale 15 

Coal 1 3 

Coal, bony 2 

Shale, carbonaceous. 

North of this point the coal is not workable. On the south bank 
of No Wood Creek, in sec. 33, T. 50 N., R. 92 W., the following sec- 
tion was obtained: 
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Section of ttnil b*di^ I mi If south-south mat of Jordan milly in sec. SSj T. 50 N., K.O^^. 

Ft. in. 

Sandstone and sandy nliale 10 

Coal ' 9 

Shah* 3 

Coal, dirtv 1 

Shah*, ('arl>ona<MMmH, and unoxposed rock 15 

Sandstone, concn*! ionarv 8 

Shale, carbona^'eous, and coalv 2 

(Joal, bony 3 

Coal IJ 

Shale, pandy 1 

Coal 1 1 

Coal beds occur also at liigher horizons, believed to be in the 
Laramie formation. A section of one of tlies(* upper beds which 
outcrops in the SW. \ s(»c. 25, T. 52 X., R. 94 W., is given below. 

Section of Laramie (f ) coal bed 4 miles southwest of Grey HulL in sec. 25, T. 52 iV., R. 94 II • 

Sandstone, yellow, heavy. Ft. in. 

Shale, lignitic 4 

Sandstone, yellowish 4 

Coal 1 3 

Shale 6 

Coal 5 

Sandstone, heavy, whitish 2 1 

Coal 8 

Total coal 2 4 

In sec. 6, T. 53 N., R. 94 W., the coal is only 6 inches thick. In 
sec. 8 it is 18 inclics thick. A good idea of t]i(» character of the upper 
coal beds ir.ay be ()l)tained from the following section, nmde 250 feet 
southwest of the north quarter corner of sec. 16, T. 53 X., R. 94 W. 

Section of coal beds 8i miles tiorthirest of Grey Bull, in sec. 16, T. 5S N., R. 94 W. 

Ft. in. 

Sandstone (probably base of Fort Union) 12 

Shale 2 

Coal 6 

Shale 20 

Sandstone 10 

Coal 1 6 

Concealed 30 

Coal 1 

Shale 18 

Sandstone 10 

Shale 10 

Coal, bony, and shale 3 

Shale, carbonaceous 10 

Coal 1 3 

Total coal 7 3 
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Coal in the Fort Union formation. — The thickest coal beds of the 
Basin field are found in the Fort Union formation. At the Rogers & 
Gapin coal mine, 7 miles south-southeast of Basin, there is over 5 feet 
of coal in one of these beds, separated by many thin partings of shale, 
which are hard to remove in mining and which therefore make the 
commercial product very dirty. The coal is too friable to be well 
adapted to washing. The following section was made at the working 
face of the mine : 

Section of coal bed in Rogers & Gapin mine. ,. 

Shale. *'t. iD. 

Coal 1 7 

Shale H 

Coal 7i 

Shale i 

Coal li 

Shale 2 

Coal 7i 

Shale 5 

Coal 5 

Shale 1 

Coal 5J 

Shale 1 

Coal 6i 

Bone li 

Coal; said to be best part of bed 1 4 

Shale. 

Totalcoal 5 8i 

At another place in the same mine Fisher" made the following 
section in 1905: 

Section of coal bed in Rogers <Sc Gapin mine. 

Ft. in. 
Coal : 1 1 

Shale, impure, coaly 1 

Coal 8 

Shale, black 2 

Coal 7 

Clay, dark gray 6 

Coal : 5 

Shale, coaly 2 

Coal :.. 11 

Clay, dark gray 2 

Coal 1 3 

Totalcoal 4 11 

a Geology and water resources of the Bighorn Basin: Prof. Paper U. S. Geol. Survey No. 53, 1907, p. 64. 
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The coal Ixul is thinly covered and shows slight evidence of weather- 
ing in the deposition of sulphur and salt^ in some of the joints. The 
CDal slacks rapidly and can be kept in stock only a month or two. 
The sulphur and ash are both high, the sulphur exceeding that of 
any of the other coals of the Bighorn Basin. (See analysis, p. 198.) 
The coal is finely banded, bright layers with waxy luster predomi- 
nating over dull layers. The parting along the bedding planes is 
well developed, causing the coal to break into thin plates. The 
cross breaks are irregular, with a tendency to conchoidal fracture in 
the hard, bright layers. 

• 

The mine was opened more than twenty years ago. It has been 
worked almost continuously since 1900, with an average production, 
according to Fisher," of about 400 tons per year. In 1907 the output 
was about 1,000 tons, but this will probably increase, as the product 
is used entirely by the town of Basin, which has been growing rapidly 
in population since the construction of the railroad. The coal is sold v 
for about $2 per ton at the mine. It is hauled to Basin in wagons. 

On the east bank of No Wood Creek, one-half mile northeast of 
Manderson, is an opening known as the (\)nverse prospect, at which 
the following section was made: 

Section of coal bed (it the Conrcrsc prospect, near Manderson. 

Shale. Ft. in. 

(^oal, dirtv 1 2 

Shale 2 

(^oal 6 

Shale i 

Coal : 4 

Shalei. 4 

Coal 6 

Shale 8 

Coal 8 

Shale 10 

Coal 8 

Shale 1 

Coal 10 

Shale 4 

( V)al 1 4 

Clay. 

Total coal 6 

This is thought to be the same coal bed as that exposed in the 
Rogers & Gapin mine; but if it is, there must be a fault between the 
two openings, producing an offset of over a quarter of a mile. Th-^ 
miners report that in the Rogers & Gapin mine they encountered ^ 
fault w liich cut off the coal bed at the end of the abandoned working^ • 
This fault could not be examined in 1907, on account of a fire in th-^ 

" Loc. cit. 
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mine. North of this mine the coal is workable for only a short dis- 
tance, deteriorating rapidly to a bed of brown, lignitic shale, which 
contains a few coal partings. At the Converse prospect the coal bed 
disappears under the alluvium of the No Wood Valley, reappearing 
in a railroad cut 1 mile south of Manderson. At the latter point the 
coal is not workable, its total thickness being only 15 inches. 

Southwest of Basin seyeral openings have been made on the Rogers 
& Gapin coal bed. Coal has been mined from these openings for 
local use, but on account of the thinness of the bed it is probable that 
shipping mines can not be developed in this locality. Measurements 
made in the SW. J sec. 33, T. 51 N., R. 93 W., show from 14 to 18 
inches of clean coal occurring in bony coal and carbonaceous shale. 
In the NW. J SE. J sec. 29, T. 51 N., R. 93 W., the coal is possibly 
workable, as may be seen by an inspection of the following section: 

Section of coal bed in an old prospect 11 wiles southwest of Basin, in sec. 29, T. 51 N., 

R. 93 W. 
Shale. Ft. in. 

Coal 1 7 

Shale 6 

Coal. : 6 

Total coal 2 1 

When Fisher visited this neighborhood in 1905 one of the mines 

was in operation, but it was abandoned soon afterward on account of 

the thinning out of the coal bed. Fisher" writes of this mine: 

There is another miue in this district, located about 1 mile southwest of Basin, 
owned by G. N. Mecklen. The bed is 2 J feet thick, with a 6-inch shaly parting near 
the base. The coal is contained in sandy beds, which here dip to the south at such 
a Bteep angle that the limit of economic mining will soon be reached. This mine pro- 
duces about 600 tons a year, which is consumed by the residents of Basin and the 
Bighorn River Valley. The mine is poorly improved and the bed is too thin to warrant 
any considerable development, as is shown by the following section: 

Section of coal bed at Mecklen mine, near Basin, Wyo. 

Ft. in. 

Coal 2 

Slate, dark-gray 6 

Coal 6 

Total coal 2 6 

North of this point the coal is not known to be workable at any 
pJace. It is exposed on the wagon road between Basin and Germania, 
2 railes west of Basin, also in the SW. i SW. i sec. 10, T. 52 N., 
R - 94 W. 

Coal occurs at higher horizons in the Fort Union formation, but 
^^se are irregular and nonpersistent. So far as known, none of the 
^^Slier beds are of workable thickness. A 15-inch bed outcrops on 

"Loo. cit. 
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the bluff one-half mile southwest of Manderson station, in the NE. \ 
sec. 36, T. 50 X., R. 03 W., and there are two similar beds outcropping 
on the bluifs of Elk Creek, near the middle of sec. 15, T. 50 N., R. 93 ff. 
Lovell coal dhifnct. South and southwest of Lovell, Wyo., there 
are two or more thin coal beds, probably in the Laramie formation, 
but possibly at the l)ase of the Fort Union. It seems likely that the 
beds occur at nearly the same horizon as those at the Sarver and 
Hopkins mines, north of Garland. The lower bed is the poorer. 
being only 6 inches thick in some places, and at no place 2 feet thick. 
The upper bed Ls of workable thickness in the SW. J NW. } sec. 11, 
T. 55 N., R. 96 W., as shown by the following section: 

Section of coal bed in sec. 11, T. 55 N., R. 96 W. 

Ft. in. 
Coal 6 

Shale 1 

Coal 1 6 

Shale 4 

Coal 1 6 

Total coal 3 6 

The above measurement w^as made on the north side of a small, 
isolated coal basin or syncline. (See PI. X.) 

The same bed is exposed in a prospect 7 miles south of Lovell, in 
the NW. i NE. J sec. 21, T. 55 N., R. 96 W. The bed here attamsite 
maximum thickness, 2 feet 10 inches, and is opened by an entry 75 feet 
long, from which coal is hauled to Lovell by w^agon. A section of 
the bed is given below: 

/Section of coal bed in sec. iil, T. 55 .V., R. 96 W, 

Sandstone. Ft. in. 

Coal 5 

Shale 1 

Coal 1 2 

Shale 7 

Coal , 7 

Shale 1 

Coal 8 

Total coal 2 10 
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At other places in the same township the beds are too thin and dirty 
to be mined, as shown by the following sections: 

Sectixms of Laramie (f) coal beds in T. 55 N., H. 96 W. 

SW. \ SW. J SEC. l(i. 



Ft. In. 

Shale 2 

Ck)al 5 

Shale 1 

Coal 1 

Shale 7 

Coal 5 



Total coal 


.. 1 10 


NW. J NE. \ SEC. 18. 

Sandstone. 

Shale 


Ft. in. 
... 2 


Coal 


5 


Shale 


1 


Coal 


1 


Shale 


5 


Coal 


2 


Shalft 


1 


Coal 


2 


Shale 


..2 6 


Coal.. 


2 


Shale 


1 


Coal 


4 


Shale.- 


2 


Coal 


4 


Shale. 





NW. J NW. i SE(\ 18. 

Sandstone. Ft. in. 

Shale 3 

Coal 6 

Shale 8 

Coal 5 

Shale 6 

Coal 2 



Total coal 

NW. i SE. i SEC. 22. 



1 1 



Sandstone, shaly. 

Coal 

Shale 

Coal 

Shale 

Coal 



Ft. in. 
10 
9 
6 
2 
6 



Total coal 1 10 

NW. J SW. J SEC. 23. 



Shale, sandy. 

Coal 

Shale 

Coal, somewhat dirty. 
Shale. 



Ft. in. 
4 
1 
9 



Total coal. 



1 8 



Total coal 



1 1 



Sectixm of Laramie (?) coal bed in SW. i sec. 12, T. 55 N., B. 97 W. 

Sandstone. Ft. in. 

Shale 4 



Coal.. 
Shale. 
Coal.. 
Shale. 



4 
8 
6 



Total coal. 



10 



GARLAND COAL FIELD. 



The Garland coal field extends from Shoshone River near the town 
of Garland, Wyo., northward to the Montana line. Coals are pres- 
ent in the Claggett, Eagle, Laramie, and Fort Union formations, but 
only those in the Laramie are workable. 

Coal in Eagle sandstone. — Coal has been mined by farmers for 
their own use from a thin bed 2 miles north of Byron, Wyo., in sec. 15, 
T. 56 N., R. 97 W. This bed is in the Eagle sandstone. Its sec- 
tion is as follows: 
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SfctUm of coal bfd in an old mim 2 miles north of Byron, in sec. 15, T. 56 JV., B. 97 W. 

Ft. in. 

Coal 6 

( lay 6 

Coal 1 3 

Total coal 1 9 

The (joal outcrops in tlie northwest end of a small anticline which 
trends southeastward from this point, nmning beneath the alluvium 
of the Shoshone Kiver valley and reappearing in the bluffs on the 
soutli side. The same bed is exposed in the cliffs on the south side 
of Sage Creek, 1 mile southwest of Cowley station. The coal has been 
traced westward along these bluffs for about 8 miles to sec. 3, T. 56 X., 
R. 98 W., where it bends sharply across the axis of a syncline and 
then iims southeastward along the east side of the Garland anticline. 
On the west side of tlie Garland anticline the coal bed has been traced 
northwestward from wShoshone River to the Bridger field in Montana. 
In the ])lufrs on the north side of Shoshone River, in the NE. J sec. 6, 
T. 55 X., R. 97 W., Eagle coal is exposed in the following section: 

Section of Ea(j}c coal bed / ndles east of (iadand, in sec. 6, T. 55 N., R. 97 W. 

Ft. in. 

Sandstone, niassivo, yellow, Kagle 35 

(lav 2 

Coal 5 

Coal, bony 10 

Clay 6 

Coal 5 

Shale, carbonaceous ..'. 5 

(Jlay 2 

Shale, carbonaceous 3 

Total coal 1 8 

Eight miles northwest of this point there is a prospect in the NW. J 
sec. 4, T. 56 X., R. 98 W., about a quarter of a mile east of the Cody 
l)ranch of the Burlhigton Railroad. The coal here is about 20 inches 
thick. The Eagle coal bed is not believed to exceed this thickness 
in any part of the (larland coal field. On Polecat Butte, 4 miles 
southwest of Frannie, Wyo., this coal horizon is represented by black 
carbonaceous shale containing a few worthless streaks of coal. Such 
is its character fi'om this point northward beyond the State line. 

Coal in the Claxjgett formation. — The Claggett foi-mation contains 
thin beds of coal at many places in the Garland field. These beds 
are not workable at any of the exposures examined by the writer, the 
greatest thickness being only 1 foot 9 inches. This exposure is in 
the SW. \ sec. 5, T. 55 N., R. 97 W., 3 miles below the Garland wagon 
bridge, on the south bank of Shoshone River. The section here is 
as follows : 
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Section of Claggett coal beds on the south bank of Shoshone River, in sec. S, T. 55 N., 

R. 97 W. 

Ft. in. 

Clay, white (bentonite?) 6 

Coal 1 

Shale, carbonaceous, and bony coal 1 6 

Coal 9 

Shale and sandstone 59 

Coal 5 

Shale, hard 3 

Coal 3 

Shale, hard 4 

Coal 1 1 

Shale, carbonaceous 1 3 

Coal 6 

Shale, carbonaceous 8 

Coal in the Laramie and Fort Union formations. — The niinable coal 
of the Garland field occurs in the Laramie and Fort Union formations, 
near the dividing line between the two. As the Laramie can not be 
clearly distinguished from the Fort Union in this field, it is impossible 
to tell whether some of the beds are Fort Union or Laramie, and 
consequently no attempt will be made to differentiate them. 

Three miles north-northwest of Garland are two mines which were 
worked a few years ago to supply the local coal market. In one of 
these, known as the Sarver mine, the coal has the following thickness : 

Section of coal bed in the Sarver mine, S miles north of Garland. 

Shale, sandy. Ft. in. 

Coal 2 

Shale 2 2 

Coal 1 

Shale 4 

Coal 1 

Total coal 4 

About 200 feet north of the Sarver mine there is an opening on 
an underlying bed which shows 4 feet of clean coal beneath a good 
sandstone roof. This mine and the Hopkins mine, half a mile farther 
north, are located on opposite sides of a depressed fault block. On 
the south side of this block the coal beds are offset more than one- 
fourth of a mile; on the north side they are offset more than three- 
fourths of a mile. 

Close to the northeast corner of sec. 13, T. 56 N., R. 99 W., 32 
inches of coal is exposed in an old slope. Only one bed appears 
to be present at this point. One mile farther northwest, in the 
NW. J SW. J sec. 1, the same bed is 3 feet thick. The bed at this 
point contains a |-inch shale parting 4 inches below the top. In 
places the upper 4 inches of the bed is bony. There is a small mine 
on this bed in the SW. J NW. \ sec. 1, T. 56 N.. R. 99 W. At this 
mine there is 30 to 40 inches of coal, thickening from the entrance 
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inward. The bed is clean except for two 6-inch clay-ironstone con- 
cretions observed at one place. The mine consists of. a slope 100 
feet in length with one 15-foot room turned southward at a distance 
of 80 feet from the entrance. The roof of the slope is sandstone, 
which stands without timber. The bed here dips 7° S. 65° W. 

At the entrance to an old coal mine near the head of Polecat Creek, 
in sec. 24, T. 57 N., R. 99 W., the coal bed has the following section: 

Section of coal bed at the head of Polecat Creek, in sec. i4i T. 57 N.y R. 99 W. 

Shale. Ft. in. 

Coal 3 

Bone 6 

Coal 1 2 

Shale. 



Total coal 1 5 

Such a bed would not be worked, but it is reported that the coal is 
about 30 inches thick farther in the mine. This report could not be 
verified because the workings had caved in and could not be exam- 
ined. The coal at this point is in a gentle syncline. Where the bed 
reaches the top of a bluff on the northeast side of this syncline it is 
concealed by terrace gravel, beneath which it runs north-northwest- 
ward to the Montana line. The gravel is thin, and prospecting could 
be carried on by sinking small shafts or drill holes through it. Tb.e 
gravel is cut through by a small creek which exposes the coal in tl^® 
W. i sec. 1, T. 57 N., R. 99 W. too imperfectly, however, to make 
it possible to measure the thickness of the bed. There are two sirxi- 
ilar exposures, probably of the same bed, in the SE. J NE. J sec. 35 
and the SW. J NW. } sec. 25, T. 58 N., R. 99 W. The coal is possibly 
workable at both these places. At the latter exposure the followixig 
section w^as made: 

Section of coal bed in sec. 25, T. 68 N., R. 99 W. 

Shale. Ft. in. 

Coal 6 

Shale 1 

Coal 9 

Shale J 

Coal 4 

Shale 8 

Coal 1 5 



Total coal 3 

North of the State line, in Montana, the Laramie-Fort Uni^^^ 
coals are less than 2 feet thick at all points examined. It is report^^ 
that a bed of workable thickness occurs on the head of Cottonwoc:^^ 
Creek, but it could not be found. Three coal beds about 18 incL^^ 
thick were found on the west side of Little Cottonwood Creek, B.t^^ 
there are innumerable smaller beds. 
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SILVERTIP COAL FIELD. 

On the State line between Montana and Wyoming is an anticline 
which exposes the Eagle coal horizon. This fold may be known as 
the Silvertip anticline, from the name of the principal mine at that 
place, and the same name will be used in this report for the coal 
field. The field lies about 12 miles west of the line of the Chicago, 
Burlington and Quincy Railroad. It is about 20 miles northwest of 
Garland, Wyo., which is situated on the Cody branch of the Burling- 
ton Railroad, 21 miles south of Bridger, Mont., at the end of a branch 
of the Northern Pacific Railway; and 12 miles southwest of Belfry, 
Mont., on the Yellowstone Park Railroad, which connects at Bridger 
with the Northern Pacific. The coal is most accessible from Belfry, 
as the valley of Silvertip Creek would furnish a practicable route 
for a railroad between Silvertip and that town. 

The Silvertip coal field is a broad ellipse about 8 miles long and 
4 miles wide. On. the west side of this ellipse the dips are south- 
westward at angles of 15° to 20°. On the east side the dips are 
slightly steeper, ranging from 22° to 45° NE. The continuity of the 
coal bed is broken by a great many normal faults which trend north- 
east and southwest across the axis of the anticline. These faults will 
probably interfere seriously with the mining of the coal on the east 
side of the anticliue, but on the west side they are less numerous 
and will give little trouble. The throw of the faults ranges from 
10 to 250 feet. 

In the greater part of the Silvertip field, lying north of the State 
line, there are two workable coal beds, but most of the part of the 
field lying in Wyoming contains only one workable bed, though in 
places two beds may be found to be thick enough to mine. 

Three coal beds are recognizable in the Silvertip field. These 
probably correspond to the three beds near Bridger and Fromberg, 
Mont. The lower bed is not workable at any place in this field. 
The workability of the two upper beds depends largely on the amount 
and strength of the material separating them. In most places this 
material is so thick that both coal beds can not be mined together, 
and in some places it is not tliick enough nor strong enough to make 
it possible to mine the two beds separately. On the west side of 
the field the parting consists of only 2 to 8 feet of sandy shale, but on 
the east side it consists of 4 to 10 feet of sandy shale and sandstone, 
which is usually sufficient to permit both beds to be mined separately. 
Typical sections of the three beds as exposed on the west side of the 
field are shown on the following page. 
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Mictions of Eagh cm] beds in SE. \ sec. 25, T. 58 N., R. 100 W. 

01 TCKOP 500 FEET SOUTH OF KNTR ANCE OUTCROP fiOD FEET SOUTH OF ENTRANCE 
TO SILVKRTIP MINK. TO SILVERTIP MINE. 



Upper bed : 
Shale. 

Coal, poor. 
Coal, good 

Bone 

Coal 

Bone 

Coal, good 



Ft. in. 



1 



Sandstone, shaly 3 



»r* 



Total coal 



Middle bed: 

(\)al, g(M)d 

Shale, black, bituminous 

( 'oal, very good 1 

Shale - 3 



Lower bed : 

Coal 

Bone 

Coq], bony 

Bone 2 

?■ Coal 

Shale 



4 
2 

10 
2 

6 
9 



9 
9 
1 

8 



Total coal 1 30 



2h 
5 

G 



Total coal 1 1 



Middle bed: 

Coal.. 

Shale. 

Coal.. 

Shale . . . . 



Ft. 

1 
1 
4 



ID 

9 

1 
5 



Total coal 1 10 



Lower bed 



Coal 7 

Bone 3 

Coal : 3 

Shale 4 

Coal 1 

Shale, black, carbona- 
ceous 2 8 

(^oal 6 

Sandstone and shale 55 



Total coal. 



Other sections of coal in the Silvertip coal field are as foUow^s : 

Sfctiom of coal beds in T. 58 N., R. 99 W. 



a ,-- ■ 


SK. \ 


N\V. i 


SKC. 


31. 






N\V. \ 


NK. 


i 


SKC 


. 30. 






Shale. 










Ft. 


in. 


L' pper bed : 














Coal , 


dirtv. 

• 












Sandstone. 
Sliale. 










Ft. 




Coal. 


• 


.... 




in. 


Bone 


• 




. • - . 






1 


Coal... 


. . . . 


. . 


. • • • 




4 


6 


Coal.. 






• . • . 






4 


Sliale 


> • . . 


, . 


* > > • 




7 




Bon(». 










1 


3 

7 


(\ml-.. 










1 
1 




Coal. 










Shale 






.... 






Bone. 












2 
3 


Sandstone. 
Total 


coal. 


. . - 




4 




Coal. 






. . . . 






. 5 


6 




Total 


coal.. 






3 


9 
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Sections of coal beds in T. 58 N,. R. 99 IT.— Continued, 



NW. i NE. J SEC. 30. 

Middle bed: 

Coal 

Shale 

Coal 

Shale, with some bituminous 
matter. 



Ft. 



m. 
6 

6 



Total coal. 

Liowerbed: 

Shale 

Coal.-.. 



1 



Total coal. 



NE i NW. i SEC. 19. 

Upper bed: 
Sandstone. 

Coal 

Shale 

Coal 

Shale 

Sandstone 

Shale 



Ft. 
4 
4 
1 

10 



in. 



(?) 



Total coal. 



Middle bed: 

Coal.. 
Shale. 
Coal.. 



3 
1 
2 



Total coal. 



SE. I XE. i SEC. 30. 

Shale and strong thin-bedded 

sandstone 10 

Sandy shale 5 

Coal, with two 1-inch part- 
ings of bony coal contain- 
ing thin concretions about 
1 inch across 2 

Shale, sandy 

Coal 

Shale, carbonaceous 

Shale, sandy 

Coal 

Shale, carbonaceous 

Coal and carbonaceous shale 
in thin layers, not minable 
or valuable for any pur- 
pose; including a 12-inch, 
8-inch, and 6-inch bed 

Coal 

Sandstone, coarse, white, 
thin-bedded 

Coal 

Sandstone, tawny 5 



Ft. in. 



10 
6 
6 
3 

10 
1 
4 



5 
1 



4 

8 



In the northern part of the field the coal beds are most excellent^ 
as shown by the following sections : 

Section of coal beds in sec. 23 ^ T. 58 N., R. 100 W. {Wyoming.) 

Upper bed: « 
Shale. 

Coal 

Shale and bony coal 

Coal 

Shale, carbonaceous 

Shale, sandy 10 

Sandstone. 2 

Shale, carbonaceous 2 







Middle bed: 






Ft. in. 


Ft. 


in. 


Coal 






3 


3 




Shale 






4 




5 


Coal 






11 




3 


Shale and 


bony 


coal 


2 4 


1 


6 


Coal 






2 10 



Shale, carbonaceous 4 



Total coal. 



! Total coal 4 

' Lower bed: 



Coal 8 

a The upper bed is exposed in a prospect on the east line of sec. 23, 1,600 feet south of the State line. 

53072— Bull. 34lB— 09 5 
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Section of coal beds in NE. { NW. \ sec, 35, T. 9 S.y R. tS E. (Montana). 

Upper bed: Ft. in. ' Middle bed: Ft. ia. 

Coal 9 Coal 3 11 

Clay 8 Lower bed: 

Coal 4 Bands of shale and coal; not 

workable. Thickest coal, 

Total coal 4 9, 8 inches. 

In the southern part of the field the coal beds are thinner, as shown 
by the following section, which is typical of that part of the field: 

Section of coal beds in sec. 5, T. 57 A^, R. 99 W. (Wyoming), 

Ft. in. 

Sandstone, tawny, strong " 5 

Shale, sandy, carbonaceous 10 

Coal 6 

Shale, carbonaceous 3 

Coal, bony, with carbonaceous shale partings 2 

Shale, carbonaceous 1 

Coal 1 3 

Coal, bony in places; mostly carbonaceous shale; other 

places largely coal ; nowhere workable 6 

Coal ; 10 

Shale 5 



Total coal 2 7 

Silvertip mine. — The Silvertip mine, which is on the west side of 
the field, about 2 miles south of the State line, is the only producing 
mine in the field. It consists of a slope about 300 feet long, from 
which two rooms have been turned off to the left. The total produc- 
tion up to July, 1907, is reported to be only 500 tons, but the size of 
the workings indicates a much larger production. The coal is mined 
by one or two men during part of the year, especially in winter, 
hoisted from the mine by a gasoline engine, and hauled in summer 
time by wagons to Garland and to the camps of the Reclamation 
Service at Corbett, Wyo., where it is sold for $5 to $6 per ton. The 
following are sections at this mine: 

Sections of coal bed at the Silvertip mine, in NW. i SE. J sec. 25, T. 58 JV"., R. 100 W. 

(Wyoinin-g). 

MAIN ENTRY. j FIRST ROOM ON LEFT OF ENTRY. 

i 
Shale. Ft. in. I Ft. in. 

Coal 1 3 i <^oal 8 



Shale 2i 

Coal 8 

Shale i 

Coal / 2 1 



Clay IJ 

Coal 2 

Bone 2 

Coal 8 



T» J. J ' Talcose material; white, greasy, 

Base not exposed. , n- ' , tT , 

^ . crystalline, granular, soft ) 

Total coal 4 , Coal 4i 

Bone 2 

, Coal, good, with three or four dis- 

! continuous J-inch films of clay. 2 1 

I Total coal 3 11 J 
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The quality of the coal has not been determined chemically, but 
probably it is similar to that of the same coal bed where it outcrops 
at Bridger, Mont. The coal bed is thicker and cleaner at Silvertip 
than it is at Bridger, and for this reason it would seem probable that 
extensive developments will follow. 

BRIDGER COAL FIELD.« 

The most productive of the fields described in this paper is that 
lying along the west side of Clark Fork, in southern Montana. This 
field may be known as the Bridger coal field, from the name of the 
principal town and of one of the largest mines. The field extends 
from the south side of T. 7 S., R. 23 E. of the Montana meridian, 
northward for 25 miles. The part of the field treated in this 
report is bounded on the north by the north side of T. 4 S., R. 22 E., 
about 4 miles north of Joliet, Mont. 

The coal beds are the same as those in the Silvertip coal field 
belonging to the Eagle sandstone. They cross the State line from 
Wyoming in T. 9 S., R. 25 E. On the Wyoming side of the Une these 
beds are not workable. West of Frannie, Wyo., they have prac- 
tically disappeared, being represented only by a few thin layers of 
coal in a mass of black carbonaceous shale. 

The southernmost point of workable coal is in the NW. J NW. J 
sec. 2, T. 9 S., R. 24 E., where the bed is exposed on both sides of a 
gulch that cuts deeply into the Eagle sandstone. On the north side 
of this gulch the following section was obtained : 

Section of Eagle coal 4h miles west ofScribner^ Mont.y in sec. 2^ T. 9 S., R. 24 E. 

Ft. in. 

Sandstone, massive, gray 27 

Shale, coaly 2 

Ck)al 6 

Bone 6 

Coal 2 

Shale, dark, coaly 2 

Alternating layers of sandstone and pale bluish-gray shale 15 

Total coal 2 6 

The coal is exposed in two prospect drifts which have not been 
worked for many years. On the south side of the gulch the coal 
is not workable, being only 14 inches thick. Northward through 
T. 8 S., Rs. 23 and 24 E., the coals of the Eagle sandstone are too 
thin to work; but in T. 7 S., R. 23 E., they are of workable 
thickness. 

a The writer Is indebted to N. H. Darton's pai)er on the Coals of Carbon County, Mont. (Bull. U. S. 
Geol. Survey No. 316, 1907, pp. 174-193), for supplementary data on this coal field. 
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In the NE. } see. 27, T. 7 S., K. 23 E., the following section of th 
coal bed was obtained: 

Section of Eagle coal bed 7 miles south of Bridger, in sec. 27, T. 7 S., R. tS E. 

Ft. in. 
Shale, carbonaceous 1 1 

Bone 8 

Coal : 1 2 

About one-fourth of a mile northwest of the point at which th 
foregoing section was obtained the following measurements wer 
made : 

Section of Eagle coal bed 6\ miles south of Bridger. 

Middle bed: Ft. in. 

Coal 10 

Shale 2 

Coal 1 1 

Shale, carbonaceous 4 

Coal 1 

Shale, carbonaceous 1 

Sandstone, shaly 2 

Coal, bony 1 3 

Total coal 2 11 

Lower bed: 

Shale, carbonaceous 7 

Coal 6 

Shale 1 

Coal 1 

Total coal 1 6 

Section of Eagle coal 200 yards south of preceding locality. 

Ft. in. 

Coal 1 1 

Bone 8 

Coal 1 2 

Total coal 2 3 

About 750 feet farther north there is a fault wliich trends N. 45° E., 
producing an offset of 1 mile in the outcrop of the coal bed. THi 
fault has been traced from the southeast corner of sec. 15 for mow 
than 2 miles southwestward, beyond the southeast comer of sec. 29 
About 1 mile northwest of it is another fault trending about N. 65° E. 
with downthrow on the southeast side. Between these two faults ii 
a depressed block of strata in which the coal bed is bent in a smal 
flexure. Apparently the coal does not reach workable thickness ii 
the block, the beds being in most places less than 2 feet thick. How 
ever, it is reported on good authority that the coal is over 2 feet thiol 
at some places in this fault block. 
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About 1 mile farther north, in sec. 9, T. 7 S., R. 23 E., about Sf 
miles south of Bridger, the following section was obtained in an old 
prospect: 

Section of coal bed in a prospect SI miles south of Bridger, in sec. 9, T. 7 S., R. 2S E. 

Ft. in. 

Shale, sandy .• 2 

Coal 5 

Clay 8 

Coal 2 6 

Total coal 2 11 

North of this point the outcrop of the coal bed disappears beneath 
the alluviimi of the Clark Fork valley. It reappears in the hills on 
the northwest side of the valley and runs along the cUflFs northward 
across T. 6 S., R. 23 E. In the NE. \ sec. 29 the following section was 
made: 

Section of coal bed 1 mile southwest of Bridger, in sec. 29, T. 6 S., R. 2S E. 

Ft. in. 

Sandstone, thin-bedded, yellow 5 

Sandstone, thin-bedded, and shale, carbonaceous, with- coaly 

streaks 1 3 

Coal 1 9 

Shale li 

Coal 8 

Total coal 2 5 

At the mine of the Bridger Coal Improvement Company, in the 
SW. i sec. 17, T. 6 S., R. 23 E., 1 mile northwest of Bridger, the follow- 
ing section was measured : 

Section of coal in Bridger mine. 

Ft. in. 

Coal 1 2 

Shale 6-18 

Coal 3 6 

Shale and sandstone 1 

Shale 6 

Coal 1 

Total coal 5 8 

Sandstone, with a little shale 20 

Coal (reported as good blacksmith coal) 1 9 

Clay, white, soft 6-8 

This mine was opened in 1897 and commenced shipping coal in 1898. 
It is worked by the long-wall method. A mining machine is used in 
driving ak courses and gangways. In the deeper parts of the present 
workings, where the coal is about 800 feet deep, the roof pressure is 



190 CONTRIBUTIONS TO KCONOMIC (iKOLOGY, 1907, PART II. 

high and is utiHzed to somo extent in the mining. When the working 
face of the coal is undercut and left for a few hours, the face breaks 
oif extensively as a result of the roof pressure. Heavy timbering is 
reciuired on the slopes. Mining is done largely by blasting down the 
coal with black powder; the coal is ver>' hard and can usually be mined 
only by shooting. The mine employs about 100 men, working two 
shifts a day of eight hours each. The miners are paid $1 per ton for 
mining coal. This is 25 cents per ton in excess of the wages paid to 
the miners at Bear Oeek or lied I^odge, the higher price being due to 
the thinness of the bed at Bridger and to the fact that the coal is 
harder, which renders mining more diflicult. The miners produce 
from 3 to 6 tons per day per man. The main slope has a length at the 
present time (1907) of 5,000 feet. This slope runs west-southwest- 
ward do\ra the dip of the bed, which here amounts to 6° SW. The 
maximum output of the mine is about 250 tons per day. The coal 
is hoisted up the incline by a 2o0-horsepower electric hoist. The 
trains of coal cars, or trips, are coupled to an electric motor at the 
top of the slope, and drawn over a trolley line three-fourths of a mile 
to the tipple. 

The coal is sold ])oth as lump and nut coal. The egg and pea sizes 
go into the cars without ])eing separated from the rest. The waste 
coal and slack is used in generathig electricity. The quality of the 
coal at Bridger is practically the same as that of the coal in the other 
mines on the same bed, namely, the McCartln' and Gebo mines, near 
Fromberg; the Burgin mine, near Joliet, Mont.; and the Silvertip 
mine, in northern AVyoming. It is su])erior in many respects to the 
coal of the Fort Union and Laramie formations which is mined at 
Red Lodge and Bear Creek, Mcmt., and near Basin, Wyo. The supe- 
riority consists chiefly in its better keeping qualities, due largely to 
its hardness and compactness, and it is said that for this reason it sells 
in the Montana market for about $1 j)er ton more than the Red Lodge 
and Bear Creek coals. The moisture content and fuel ratio are prac- 
tically the same as in those coals, but the ash ctmtent is somewhat 
higher. The Bridger coal shows the first indication of slacking in 
about two months after it is mined, but the deterioration is not 
sufficient to affect the value of the coal for about one year. When 
kept in stock it is much less subject to spontaneous combustion than 
the Sheridan, Bear ('reek, and other coals of the Fort Union forma- 
tion. The partings of the coal bed thicken and thin, the middle 
parting decreasing from a maximum thickness of about 4 feet in the 
upper part of the mine to a minimum thickness of only 6 inches at the 
present working face. The miners believe that this indicates that the 
parting will disappear at a greater depth. 

From Bridger the outcrop of the coal bed trends north-northwest- 
ward across T. 6 N. No prospects were noted in this township. 
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About 500 feet north of the northwest corner of sec. 6, T. 6 S., R. 23 
E., a fault cuts the outcrop of the coal bed and produces an offset of 
nearly 2 miles. The trend of this fault is N. 52° E., and the down- 
throw is to the northwest. On the south side of the fault the coal is 
exposed in several places, but owing to the drag of the fault a good 
section could not be obtained. At one place 21 inches of coal was 
noted and at another 31 inches. 

The nearest opening north of the fault line is the McCarthy mine 
No. 1. It is located in the SE. i SW. J sec. 19, T. 5 S., R. 23 E., 
Montana, principal meridian. At one time as many as twenty men 
were employed here, but now the mine is shut down, as it can not com- 
pete with the McCarthy mine No. 2 and the Gebo mine, where the bed 
is thicker and nearer the railroad. Owing to caving of the mine, only 
3 feet of coal was visible. 

In a prospect hole in the SW. J NE. i sec. 19, T. 5 S., R. 23 E., IJ 
miles southwest of Fromberg, a section of part of the coal bed is as 
follows: 

Section of coal bed in a prospect 1^ miles southwest of Fromberg. 

Shale, sandy. Ft. in. 

Coal 1 4 

Shale 1 

Coal 6 

Shale IJ 

Coal 10+ 

Bottom not exposed.- 

Total coal 2 8+ 

The following section was taken in a caved-in prospect hole about 
1} miles south of west of Fromberg, in the NW. J NE. } sec. JL9, T. 5 S., 
R. 23 E.: 

Section of coal bed in a prospect 1^ mile^ west-southwest of Fromberg. 

Shale, sandy. Ft. in. 

Coal 10 

Shale 1 

Coal 7 

Shale 1§ 

Coal 1 

Total coal 2 5 

The strike of the bed is N. 25° W. and the dip is about 6° SW. 

The McCarthy mine No. 2, also known as the Carbon mine, owned 
and operated by the Alba Coal Company, of Fromberg, is located in 
tke SE.i SW.i sec. 18, T. 5 S., R. 23 E. Twenty-five men are em- 
ployed at this mine, and the coal is hauled in wagons to the railroad 
at Fromberg. The coal bed, which dips 5° W., is Vorked from two 



u 



192 CONTBIBUTIONS TO ECONOMIC GEOLOGY, 1907, PABT U. 

openings about 500 feet apart. The southern opening runs N. 85^ 
W. A section taken 700 feet in from the mouth of this opening is « 
follows: 

Section of coal bed in south opening ^ McCarthy mine No. 2. 

Sandstone. Ft. in. 

Coal (poor, used as roof) 3 

Coal, good 6 

Bone .' 9 

Coal 2 

Bone 6 

Coal 2 4 

Sandstone floor. 

Total minable coal 4 10 

A fault of 3-foot throw was noted 300 feet in from the mouth of th( 
first opening. It strikes north and south, with a downthrow, on th( 
west side. Several other faults were found farther in, according t( 
Mr. Weber, one of the operators; but they have small throws and d( 
not interfere with the mining of the coal. 

The Gebo mine is located 1 mile west of Coalville (formerly callec 
Gebo), Mont., in the NE. \ NE. \ sec. 13, T. 5 S., R. 22 E. It is con 
nected with the branch Hne of the Northern Pacific Railway by i 
spur from Fromberg, and is owned and operated by the Bituminous 
Coal Company. 

This mine is worked by the room and pillar system. Up to tlw 
time of the writer's visit, the coal was mined by electric machines 
but owing to a strike among the miners the machines were takei 
out and hand mining was adopted. The coal is hauled by an electri( 
tramway out of the mine to a steel tipple three-fourths of a mile away 
Electric power is used for tram, hoist, drilling, and ventilation. The 
output is 200 tons per day. The beds dips about 6® W. It is mined 
from three openings, one running northeastward and tapping a small 
outlying area called by the miners a '^ bench.'' At the working fac€ 
of the northeast entry, 1,000 feet from the mouth, the following sec- 
tion was made: 

Section of coal bed in northeast entry ^ Gebo mine. 

Ft. in. 

Coal, bony, used as roof , 2 

Coal, good 1 1 

Coal, bony 1 4 

Coal,, good 3 

Coal, bony, used as floor. 

Total minable coal 4 1 

In the main slope, wliich runs westward under the bluff, the follow- 
ing section was t^ken 500 feet from the entrance: 



OAH CRT ^ngrH^wxj^ ^hk »F 3IG£i<>a^ 3.^£Kj^« ^ 
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third opemK irrmnrng: northwesnrani^ •.*oImjecC2^ with tib^ 
1^ of die nuHiL ^pe ^rther in. Elticaicitj is x^w :iks^ powor 
^faout the TTrine A bn^-^^sr lomier ^w^^ iji^uyleu c^ riie dtue >>c 
liter''^ TisiiL 

e stziketif the comi ^orata is -tiighriyyesc of north. In tih^ SB. ^ 
i sec. 36, T. 4r S:, R. — E- die ^oilowiii^ section w^fcs^ JOC^uittHi: 



CmL <firc5-.- .0 

Cotd > 



CmL > 

BotK -k 

CmL - :i 

Tocal miiuibie 'ZOftl S i 

The BargnL mine, also kiii>wiL as the SquAw Smith mijte> v>it«e vrf tihj^ 
oldest in then^hhoriux^L is Lx-ateti in ttie SE. t SE. t :>ec. 'i>>. T ^ Sw^ 
R. 22 E-y OIL the north bank of Elbow Crwk. "2 j mile?^ :?oach of Jv^fisHS,. 
Ilont. It B ornn^ by the Johet G)al an«i Fuel CompiittY ami t v^pei> 
ited by Barrett Brothers. Formeriy it supplitni only the kx-ul ae- 
Dand. bnt sinee the eiteiLsion of the railroad up KvX'k Creeps, cv>al u^ 
lauled to Joliet in wag»>iis. MrTirn/z is done by hand. foUowiti^ ^hs^ 
oom and piDar system. The dip of the strata is ^^"^ ^^^ : the ^^trtke 
i north. The bed is su^d to improve m quahtv lowarvl the >fce«j^t. 
lie foDowii^ k a section in this mine: 



Corf..'. 

Bone and din. 
Corf..: 



Corf. 



Corf... 

Bone 

Shrfe floor. 



v% 


ui 




N^ 


I 


.> 




^ 




^ 




t^ 




s>i 


I 


^ 




ti 



Totrf minable coal iJ 4 
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The Barrett mii^e, owned by the Montana Fuel and Iron Compai::^*^y 
and operated by the Barrett Brothers, of JoUet, is located in the NW. * 
SW. i sec. 25, T. 4 S., R. 22 E., about 2 miles south of Joliet. 
coal output, which does not exceed 40 tons per day, is hauled i: 
wagons to the railroad at JoUet. The strike of the rocks here is 
5° E. and the dip 5° W. The following section was obtained in thi 
mine about 250 feet from the mouth: 

Section of coal bed in the Barrett mine. 

Sandstone. Ft. in. 

Coal 2 

Bone and dirt 10 

Bone 11 

Coal 1 2i 

Bone 6 

Coal 1 2 

Shale. 

Total coal 2 6i 

A shaft is being sunk in the SE. i sec. 23, T. 4 S., R. 22 E., witl 

the intention of reaching the Bridger coal bed. The location has th -^ 

advantage of being nearer the railroad than the two mines last H i ■ ^ 
scribed. Two other openings are located in the NE. { NE. J sec. 2t=^, 
T. 4 S., R. 22 E., but owing to the thinness of the coal bed they wer^^ 
abandoned. The small mine one-half mile south of Joliet, on tlm-^ 
south bank of Rock Creek, was abandoned for the same reason. E t 
is several years since mining was carried on here and the slope S-^ 
caved. In the NE. } NE. \ sec. 23, T. 4 S., R. 22 E., brick-colora.^ 
fragments of sandstone point to a burning of the coal bed. Clinker""^ 
due to the above cause are rare in this field. 

From JoUet northward the strike of the rocks is north and soutt*- ; 
the dip immediately north of JoUet is 4° W., but decreases to 2° nes^^ 
the north Une of the township. About a mile north of JoUet an olci 
eaved-in prospect was found, said to have produced coal at one tim^- 
It is the intention of the Barrett Brothers to reopen this if possible. 
The only prospect north of Rock Creek where a section could be ob- 
tained is located in the SW. i NHY. i sec. 1, T. 4 S., R. 22 E. The 
section is as foUows: 

Stction of coal bed 2^ miles north of JoUet ^ in sec. 1^ T. 4 S., R.22 E. 

Sandstone rool. ^- in- 

Coid 1 7 

"t 1 

bony 6 



im1 2 1 
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As the roof is excellent and the floor rather soft and easily picked, 
the mining of this coal could perhaps be carried on with profit in the 
future. 

The following note on the prospect at Carbonado, on the Red Lodge 
branch of the Northern Pacific Railway, 8 miles west of Joliet, is 
quoted from N. H. Darton:** 

Several years ago a large shaft was sunk at C'arl)onado station to reach the Bridger 
coal bed. A preliminary drill hole was bored, which gave promise of a thick bed, 
but in the shaft the coal has a thickness of 4 feet with a parting, and occurs at a depth 
of about 980 feet. The enterprise belonged to the late Marcus Daly and was equipped 
for extensive workings. A very large amount of water was encountered, and as the 
bed was not satisfactory the project was abandoned. 

QUALITY OF THE COAL. 

The coals of the fields treated in this paper are all of the subbitu^ 
minous class, often called black lignite, intermediate between true 
lignite and bituminous coal. They show no trace of woody structure. 
The Eagle coal compares favorably with other subbituminous coals 
of the Rocky Mountain region. The Laramie and Fort Union coals 
of the Bighorn Basin are of poorer quality. 

PHYSICAL PROPERTIES. 

The coal of the Eagle sandstone has similar physical properties 
in all parts of the field. The coals of the Laramie and Fort Union 
formations are variable in physical properties and differ markedly 
as a group from the Eagle coal. In general the Eagle coal is harder 
and more compact than the Laramie-Fort Union coals. As the 
coals contain practically equal amounts of water, the better keeping 
quality of the Eagle coal may be in part due to this superior hard- 
ness and compactness. The difference in hardness affects mining 
by making it necessary to "^ blast all the coal that is removed. No 
coal can be removed by picking alone, as is done in some mines that 
work the higher beds. At the working face of the Bridger mine, on 
the Eagle coal, a strong blow of the pick results merely in shattering 
a little coal about the point struck. It is not possible to drive the 
pick on cleats and partings and pry out the blocks of coal. The 
Eagle coal is more brittle and less tough than the higher coals in the 
Laramie and Fori Union formations. The coals of both groups are 
about equally dirty to handle, leaving considerable smut on the 
fingers. 

One of the most important physical differences between coals lies 
in their minute jointing — a property whose value in distinguishing 
coals of different quality has not been sufficiently recognized. The 

a Bull. U. S. Geol. Survey No. 316, 1907, P. 192. 
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fine jointing of the Eagle coal of the Silvertip and Bridger fields 
approaches that of eastern bituminous coals, though it is not quite 
so closely spaced. The jointing of the Laramie-Fort Union coals, 
on the other hand, is much more imperfect than that of the Eagle 
coal, yet superior to that of coals of the same age near Sheridan, and 
to that of the coals of the other coal-mining regions of eastern 
Wyoming and Montana. As jointing and cleavage are doubtless 
results of rock pressure and are promoted by mechanical movement, 
the perfection of the jointing is to some extent an index of the pres- 
sures and movements to which the coal has been subject. The 
firmer and better bituminous and subbituminous coals have more 
highly developed jointing than poorer coals of the same groups, 
probably in part because they have been subject to greater pressure 
or more deformation. This may explain why jointing is more per- 
fect in the Fort Union-Laramie coals of the Bighorn Basin, where 
the rocks are deformed, than it is in coals of the same age in the flat, 
undisturbed strata of the coal fields east of the Bighorn Moimtains 
and in eastern Montana. Other difl^erences in the coals of the two 
regions may be due to wholly imlike causes, such as the deposition 
of diflFerent vegetable materials or deposition under different condi- 
tions, but the important difference in jointing seems to be the effect 
of subsequent deformation or pressure on the coal. In like manner 
the difference in jointing between the Eagle coal of the Bridger field 
and the Fort Union coal of the Bear Creek- Red Lodge fields, a short 
distance to the west, may be assigned to the greater pressure which 
has been exerted on the former by an excess of load consisting of 
over 5,000 feet of strata, and to the post-Laramie pre-Fort Union 
deformation, which affected only the earlier coal. 

The jointing of the Eagle coal is rectangular. It tends to divide 
the coal into small, roughly cubical blocks, with smooth, shiny faces. 
The little cubical blocks are larger than those common to most of the 
bituminous coals of the Appalachian province, owing to the wider 
spacing of the cleavage. Within each block the fracture is conchoidal, 
but the conchoidal breaks are not conspicuous, owing to their small 
size and to the prominence of the rectangular joints. Joints parallel 
to the bedding are not so prominent as either of the two sets of joints 
normal to the bedding. 

The jointing of the Laramie-Fort Union coals of the Bighorn Basin 
is irregular and poorly developed. At places cubical jointing is 
noticeable, but it never has the perfection of that in the Eagle coal. 
Parting parallel to the bedding is conspicuous. In the Rogers & 
Gapin mine, 7 miles southeast of Basin, this parting parallel to the 
bedding is so pronounced that the coal breaks out in flat slabs, which 



COAL ON NORTHEAST SIDE OF BIGHORN BASIN, WYO. 197 

are in marked contrast with the more equidimensional lumps of the 
Eagle coal from the Silvertip and Bridger mines. 

Most of the Fort Union-Laramie coals on the east side of the Big- 
horn Basin are finely banded. At the Rogers & Gapin mine the 
coal is composed of thin layers of bright, shiny coal of vitreous luster, 
alternating with less conspicuous, thinner layers of dull, lusterless 
coal. The bright layers predominate. 

The Eagle coal is banded in a similar way, but the structure is not 
nearly so conspicuous. The bright bands are not so bright as those 
of the higher coals, and they have a pitchy or varnish-like luster. 
The intervening bands are not so dull as the similar bands in the 
Fort Union coal, but they have a faint, satiny luster. As a result of 
those differences the banding of the Eagle coal is less conspicuous. 
The effect is intensified by the spreading of a sheen over some faces 
of Eagle coal, possibly the result either of slight shearing or of the 
deposition of a lustrous coaly substance on those faces. Faces hav- 
ing this sheen do not exhibit the banding as clearly as other faces in 
the same specimen that lack it. This feature has not been observed 
in any of the Laramie or Fort Union coals. 

The color of the Eagle coal is always jet-black. That of the Lara- 
mie-Fort Union coals ranges from jet-black to brownish black. The 
streak of the Eagle coal is dark brown on a white plate; that of 
the Laramie-Fort Union coals is also dark brown, but of a lighter 
tint. When scratched with a knife, none of the coals shows a pul- 
verulent streak, but one that is shiny, greasy, dark brown, almost 
black. 

The coals are said to be more easily ignited than eastern soft coals 
and to bum with longer, smokier flames. The Eagle coal has a shorter, 
bluer flame than the Laramie-Fort Union coal and is more satisfac- 
tory for use under locomotive and other strong-draft furnaces, 
because less of the coal is blown out by the draft. A locomotive 
burning either coal emits a shower of glowing cinders greatly in excess 
of that seen behind the funnel of a locomotive that is burning 
eastern coal. 

Li their weathering and keeping properties lies the most important 
commercial difference between the two groups of coals. The Eagle 
coal may be kept in stock for a year or more without much deterio- 
ration; the Laramie-Fort Union coals begin to slack in one month, and 
in a year are likely to be reduced to a mass of small pieces. Moreover, 
the latter are more subject to spontaneous combustion. 
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CHEMICAL PROPERTIES. 

Tho chemical cliaracter of these coals is indicated by the subjoined 
analyses: 

Analyses of coal samples from Basin, Tl'i/o., and Bridger, Mont., coalfields. 

[F. M. Stanton, chemist in cbaige.] 



Laboratory No, 



Sample as received: 

. f Moisture 

g I Volatile matter... 

•i I Fixed cartK>n 

^UAsh 

\3ulphiir 

. Hydrogen 

'^- Carbon 

^ Nitrogen 

lOxygen 

Calories 

British thermal units. 



Bashj,Wyo. ! 
(Fort ; 
Unions. 

5778. i 



14.04 

33.43 

37. IK) 

13.73 

1.7G 

5.<)8 

53.27 

1.02 

24.54 

5,281 

9,o0<) 



5495. 



Bridger, Mont. (Eagle). 
3955. : 3956. I 5506. 



3951 



Loss of moisture on air drying. 

Air-dried sample: 

(Moisture 
Volatile matter 
Fixed carbon 
rAsh 

\Sulphur 

. Hydrogen 

g < Carbon 

P Nitrogen 

lOxygen 

Calories 

British thermal units 



4.00 



14. 83 R. 47 8. 70 

20. 93 31. 47 34. 03 

44.89 41.88 40.07 

13.35 18.18 8.20 

.:» .84 ' .63 

5.01 

57.05 

.91 • 

22.75 

5,570 

10,037 

8. 80 3. 20 3. 10 



9.76 8.93 

27.66 33.43 

46.16 46.92 

1&42 ia72 

.63 ' .61 

6.09 I 

56.19 

1.01 

20.66 

5,686 

10,236 

3.70 3.60 



I 



10.84 

35. 04 

39.73 

14.39 

1.84 

5.42 

55.84 

1.07 

21.44 

9,904 



0. 01 5. 44 6. 78 

29. 53 32. 51 36. 12 

49.22 43.27 60.64 

14. (>4 18. 78 a 46 

.30 .87 .65 

5.08 • 

02..')5 

l.(K) ' 

10. 37 

0,114 i 

11,005 



6.29 5l53 

28.72 3168 

47.94 48.67 

17.05 11.12 

.66 .63 

186 

68.36 ■ 

1.06 ' 

18.04 

6,904 

10,629 



5778. Seven miles southeast of Basin, Wyo. Collected by C. A. Fisher, 1907. 
5495. One mile west of liridger, Mont. Collfctod by V. W. Washbume, 1907. 
3955, 3950. One mile west of Bridger, Mont. Colkcted bv N. II. Darton, 1906. 
6508. CoalvUle, Mont. Collected l)y M. A. Pishel. 1007. 
3964. One mile west of Fromberg, Mont. Collected by N. II. Darton, 1906. 

An air-dried sample of Fort Union coal has a calorific value of 9,964 
British thermal units; similar samples of Ea<^le coal show 11,005 and 
10,629 British thermal units. The superiority of the Eagle coal is 
further indicated by the higher content of fixed carbon and lower 
content of sulphur. 

CONDITIONS OF MINING. 

The gentle dip of the minable coal in these fields is favorable to 
development. The amount of water is not great, but in some locali- 
ties, especially in the Silvertip field, it necessitates pumping. Near 
Fromberg and Coalville the amount of water that enters the minee is 
so small that it is drawn out in water cars attached to the regular 
trips. Dust is always present in the dry mines, but not in dangerous 
quantities. Gas is not troublesome. Open lamps are used in all the 
mines, but there have been no explosions. Practically no mine tim- 
ber is produced in the region. Yellow pine and fir shipped in from 
the outside cost, in 1907, about $25 per 1,000 feet B. M. 
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Labor conditions are similar to those in the other camps in Mon- 
tana and Wyoming. The miners are mostly foreigners, largely Rou- 
manians and Cornishmen. They receive from 75 cents to $1 per ton 
for hand mining, the higher prices prevailing in mines that work the 
Eagle coal. The miners make from $4 to $6 per day. Machines were 
formerly used in the mines near Fromberg, l)ut after a strike in 1907 
they were taken out on demand of the miners. The workmen are 
well organized in unions under the control of the Western Federation 
of Miners. 

TRANSPORTATION. 

The mines in the Bridger and Garland coal fields are close to rail- 
roads. The Northern Pacific Railway carries the product of the for- 
mer field, and the Cody branch of the Burlington Railroad will be the 
carrier for the Garland field when its coal is sliipped. The Silvertip 
coal field could be easily reached by a 15-mile spur of gentle grade, 
built up the valley of Silvertip Creek from the Yellowstone Park Rail- 
road near Belfry, Mont. At present the small output of tliis field is 
hauled by wagon about 18 miles to Garland and neighboring towns. 

The best part of the Basin coal field is only 1 mile from the Kirby 
extension of the Burlington Railroad. At present the output of the 
only productive mine, the Rogers & Gapin, is hauled 10 miles by 
wagons, across a ford in Bighorn River, to Basin. 

FUTURE DEVELOPMENT. 

The Bridger coal field is now producing about 105,000tons per year. 
This output can be increased by the opening of a few new mines. 
Yet the present state of development is as high as that of most of the 
western coal fields. None of the mines, except the Bridger, are 
worked to more than a small part of their capacity. 

The poor quality and small amount of coal in the Basin field make 
extensive developments improbable. Coal from Sheridan, Wyo., 
competes with it successfully at Basin, in spite of the longer haul and 
higher price. The same statement will hold good for the Garland 
coal field. Both fields will probably be worked on a small scale, and 
only for local use. 

The Silvertip field, on the other hand, contains thick beds of good 
coal in sufficient quantity to justify the building of a railroad from 
the vicinity of Belfry, Mont. Large mines will probably be opened 
in this field. 



T 



COAL FIKLDS OF TIIK SOUTHWEST SIDE OF THE 

HIGHOKX BASIX, WYOMING. 



Bv E. G. Woodruff. 



INTRODUCTION. 

The paper liere presented is a preliminary report of a detailed 
reconnaissance survey of the coal fields of the southwest side of theBi|^ 
horn Basin in Wyoniinji;." C. A. Fisher exercised general supervision 
over the work and J. Krnc^st Carman and E. L. De Golyer assisted the 
writer in collecting the datu here set forth. The primary purpose of 
the survey was to (letenuine what lands in the area are underlain by 
coal and to se<]:r(»<2:ate and classify such lands by legal subdivisions 
(40-acre tracts). Land surveys were used as a basis of the work. 

In the field work, surveys were tied to land comers that were located 
by meanderinti: such lines across each township in east-west or north- 
south directions. Where rough topography prevented the usuil 
method, irregular traverses were made, and connected to land comen 
wherever possible. Coal outcrops were meandered and located with 
reference to land corners and sections were measured at short intervals. 
The locations of the coal outcrop and of part of the sections measured 
are shown on PI. XI. It should be noted that the land comers between 
Tps. 44 and 45 N. and between Tps. 52 and 57 N. are not well marked 
and many of the corner stones and ])osts are not in proper place; 
consequently less dependence should be placed on that part of the 
map which represents those areas than on other parts. 

LOCATION AND EXTENT. 

The coal fields described in this report are situated on the southwest 
side of the Bighorn Basin at the base of the Shoshone-RattlesnakeMouiif 
tain Range. They form a zone of irregular outline from 6 to 15 mito 
wide, extending from a point 2 miles north of Clark Fork of Yello^ 
stone River 110 miles southeastward to Bighorn River, near Kirb]|| 
As shown on PI. XI, they comprise an area of about 1,300 squaa] 
miles. he chief towns in the area are Cody, the terminus of 

o A detailed report is now in course of preparation and will be issued as a separate bnUetbi. 
200 
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ody branch of the Cliicago, Burlington and Quincy Railroad; Mee- 
?etse, an inland town on Grey Bull River; and Kirby, a railroad 
:ation near the Gebo mines, at present the terminus of the Worland- 
Lirby extension of the Burlington Railroad. Coal beds which have 
aificient thickness and extent to be of local interest are distributed 
iroughout the fields, but deposits of commercial importance lie 
lainly in the southern part of the basin. 

SURFACE FEATURES. 

The area is characterized mostly by hilly topography. It lies on 
le edge of a broad structural basin, in a zone between mountain and 
lains, where the strata which are upturned along the moimtains are 
eing rapidly eroded. These conditions have produced sharp strike 
dges which in general parallel the main uplift or encircle small out- 
ring anticlines or domes. The field is crossed at short intervals by 
arrow valleys cut by rivers or creeks which rise in the moimtains and 
ow eastward into the basin. The general topographic features are 
lodified b}^ many badland areas, plateau remnants, and small ero- 
onal basins. In the northern part of the area Heart Peak rises as 
Q isolated mountain, 3,000 feet above the-general level. The altitude 
f the field averages about 5,000 feet, but ranges from 4,000 feet on 
lark Fork to 8,000 feet on Heart Peak, and 8,200 feet in the south- 
western portion of the area. Variations in altitude of 200 to 500 feet 
1 a horizontal distance of one-fourth mile are not imcommon, and at 
lany places cliffs rise almost perpendicularly 100 to 400 feet. 

The fields are drained by three rivers and many smaller streams 
^hich rise in the mountains and flow eastward, crossing the fields in 
heir passage to Bighorn River, which is the trunk stream of the basin. 
Jlark Fork, the northernmost of these rivers, flows eastward, then 
ortheastward beyond the boundaries of the area mapped; Shoshone 
iiver crosses the area near Cody in a gorge 100 to 150 feet deep; and 
rrey Bull River, south of the center, is a swiftly flowing stream with 
arrow flood plains bordered by rugged areas. Bighorn River forms 
le southeastern limit of the territory examined in 1907. Between 
le rivers are minor streams, notably Pat O^Hara, Sage, Meeteetse, 
ooseberry. Grass, and Cottonwood creeks. All the streams are in a 
>uthful stage of erosion, generally with entrenched valleys and basins 
iving moderately steep slopes from the stream courses to the inter- 
feam divides. 

53072— Bun. 341b— 09 6 



202 CONTBIBUTIONS TO ECONOMIC GEOLOGY, 1907, PABT II. 



GEOLOGY. 



STRATIGRAPHY. 



GENERAL SECTION. 



The sedimentary rocks outcropping in these coal fields comprise an 
extensive series of rocks ranging from Carboniferous limestone to the 
Wasatch formation. In general the beds outcrop in a series of bands 
forming a regular succession from the '^Red Beds'' at the base of the 
moimtains eastward to the badlands of the Wasatch. A section of 
the strata measured at Cody, where the beds are clearly exposed, is 
set forth in the following table: 

Section of coal-hearing and associated rocks exposed along Shoshone River near Cody, 

Wyo. 



System. 



Formation. 



Thickness 
(feet). 



Characteristics. 



Tertiary 



Cretaceous. 



Wasatch formation. 
Unconformity. 

Fort Union formation. 



I 



I Unconformity (?) I 

Laramie (?) formation. ! 



3 
O 
u 
bO 
03 

a 

a 
o 



Undifferentiated 
Montana. 



Eagle sandstone. 



3.100 



2.630 



reo 



Various colored shales interbedded with sand- 
stone and conglomerate. 



Gray to drab sandy shale and tan-colored mass- 
ive sandstone. In the lower part of the for- 
mation conglomerates occur at intervals 
through 1,000 feet of strata. 



Dull green sandy shale with local brown leaf- 
bearing beds and gray massive sandstone. 



In lower part gray massive sandstone and dark- 
colorea sandy shale in alternating layers; in 
up|>er part dark and light ^ay snalcs alter- 
nating, and numerous lignitic beds. 



Gray massive sandstone, weathering tan, and 
220 gray sandy shale with dark coaly bands. Lo- 
cally coal-bearing. 



Colorado shale. 



Black to dark gray shale with rusty sandstone 
o o-in at base and gray massive sandstone at short 
^'"^''^ j intervals in lower half. Thin beds of coal 
' occur a little below the middle. 



Clovorly formation. 



OQ^ I Gray, green, and maroon shales and gray com- 
^^ ' pact sandstone. 



As shown in the above table, the thickness of sandstone and shale 
between the top of the Colorado formation and the great uncon- 
formity at the base of the Wasatch formerly mapped by Fisher^ as 
'^Laramie and associated formations^' is here tentatively subdivided 
into Eagle, undifferentiated Montana, Laramie(?), and Fort Union. 
These formations are suggested on lithologic and paleontologic evi- 
dence, which, however, is not sufficiently conclusive for final decision. 
At the beginning of the field season, in the absence of definite fossil 



a Fisher, C. A., Prof. Paper U. S. Geol. Survey No. 53, 1906, p. 8. 
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evidence, diflferences in lithology alone were accepted as a basis for 
the subdivision into formations. A subsequent study of the fossils, 
both in the field and in the laboratory, by T. W. Stanton and F. H. 
Kjiowlton, has shown that the lithologic units do not coincide in all 
particulars with the formations as the}" are recognized farther north 
and elsewhere. Fossils collected at various locaHties in the fields 
point to the presence of the Eagle and Laramie formations, though 
the evidence is not conclusive, as many of the species are either new or 
heretofore unknown to- the formations, and strictly characteristic 
specimens are lacking. A fresh-water fauna which contains forms 
suggestive of upper Montana occurs in beds between the Eagle and 
Laramie (?). There is abundant fossil evidence to prove the presence 
of the Fort Union formation. A suggestive break occurs at thebase 
of the conglomerate beds noted in the table, which was thought in 
the field to be an unconformity at the base of the Fort Union, but 
later study of the plant collections shows that Fort Union forms occur 
a few feet below this horizon. As the final determinative evidence 
has not been obtained, the divisions shown in the table are only 
provisionally introduced. 

Of the seven formations shown in the table only four, the Colorado, 
Eagle, Laramie (?), and Fort Union, are coal bearing; and theCloverly, 
which seems to include at least part of the coal-bearing Kootenai for- 
mation of Montana/ is barren in the field here discussed. 

COLORADO SHALE. 

The Colorado shale consists mainly of gray to black shale 3,375 
feet thick, as measured at Cody, with massive rusty sandstones in 
the lower part and a mass of tan-colored sandy shale 200 feet thick 
forming the upper part.^ Broad strike valleys bordered by sharp 
ridges constitute the characteristic topographic expression of this 
formation where it is exposed along the west side of the area. Thin 
beds of coal interbedded with massive sandstone occur in the lower 
part of the formation. Abed 8 inches thick outcrops on a branch of 
Pat O'Hara Creek near Allison's ranch, and another 6 inches thick 
occurs in the bluffs along Shoshone River a short distance above the 
Cody bridge. Exposures of coal in the Colorado were noted at 
many points in the field, but none approaches workable thickness. 

MONTANA GROUP. 

In the northern part of Montana this group is subdivided into 
Eagle, Claggett, Judith River, and Bearpaw. Of these subdivisions 
the Eagle is the only one recognized in the area under discussion. 

a Fisher, C. A., Econ. Geology, vol. 3, 1908, pp. 77-99. 

6 Fossils were collected in 1908 from the upper sandy shale in the southeastern part of the Bighorn 
Basin. T. W. Stanton states that "These fossils are more closely related to the Montana fauna than to 
the Colorado.'^ It is prohable, therefore, that a part if not all of this shale belongs to the Montana 
group. 
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The remaining formations are thought to be represented, but there is 
not suflicient evidence at hand to identify them positively. There- 
fore the group is presented in this report as Eagle and undiflferentiated 
Montana. 

E A C; LE S A N D9TO X E . 

The Eagle sandstone is recognized in the west side of the Bighorn 
Basin on stratigraphic and lithologic and not on paleontologic evi- 
dence. The fossil plants that were collected from this formation are 
either new or not sufficiently typical to prove its age conclusively. 
The formation is rather defmitelv identified, hoAvever, both bv its 
stratigraphic position immediately above known Colorado shale and 
by its lithologic characteristics. In all essential particulars the forma- 
tion resembles the P^agle as it is recognized 20 miles to the north, in 
the Clark Fork vallev. It consists of massive sandstone and sandy 
shale with carbonaceous and coal beds. A section of the formation 
measured (m Shoshone Kiver 3 miles northeast of Cody is as foUows: 

Section of Eagle sandstone exposed along Shoshone River 3 miles northeast of Cody, Wyo. 

Feet. 
Shale, drab, containing a few iron concretionary layers, also a 12-incli 

])ed oi coal 22 

Sandstone, gray, massive 5 

Sandstone and shale Avitli <lark coaly bands, in alternating layers .... 65 

Sandstone, gray, massive 28 

Sandstone, greenish, shaly at base 33 

Sandstone, gray, massive, concretionary, weathering tan 65 

218 

The Eagle is usually characterized by tw^o massive sandstones from 
25 to 65 feet thick, which weather into bold cliffs. These sandstones 
serve as guides to the location of the coal horizon which occurs 
between them. Coal of workable tliickness is not continuous^ how- 
ever, at this horizon, but varies locally. In general character the for- 
mation remains fairly constant throughout the field, except in the 
extreme southern part, where it is slightly thicker and contains a 
greater number of beds, none of which is so massive as those to the 
north. 

UNDIFFERENTIATED MONTANA. 

As considered in this report the upper or undifferentiated part of 
the Montana consists of gray sandstone and dark-colored shale in 
alternating layers. It geneiall}^ maintains a thickness of about 750 
feet throughout the field except near Meeteetse, where the formation 
seems to be much thicker. Fossils collected from these beds include 
forms similar to those found in the Judith Kiver formation of Mon- 
tana. Insufficient evidence exists, however, to differentiate the for- 
mations recognized to the north, hence only the group name is here 
applied. The upper limit of the group is drawn on lithologic grounds 
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t the top of the massive sandstones. Above the boundary Une the 
^hale members are gray and contain thin coal beds and Hgnitic layers. 
The formation contains no workable coal beds. Carbonaceous 
^hale and coal beds are exposed in many of the outcrops, and near the 
"^^^est end of the Grass Creek basin the lower sandy member of the for- 
^natioii contains a bed of coal 18 inches thick. The undifferentiated 
IMontana, however, contains no coal of commercial importance. 

LARAMIE (?) FORMATION. 

Overlying the Montana group is a series of sandstones and shales 
<jontaining beds of coal and lignite. This formation, which is 2,630 
feet thick where it is exposed on Shoshone River, is composed of two 
parts. The lower part consists of 980 feet of dark and hght gray 
sandy shales, with a few rust-colored layers and numerous beds of 
coal and lignite. The carbonaceous beds are so numerous that they 
give a distinctly banded appearance to the shale. The upper part 
consists of dull green sandy shale with local brown leaf-bearing beds 
and gray or dull green massive sandstone. 

Fossils collected from these beds were examined by T. W. Stanton, 
who reports that the species found belong to a fauna characteristic of 
the '^ Ceratops beds." As the stratigraphic position of these beds is 
not definitely determined, the name Laramie is applied, because the 
Laramie formation occupies a position in the geologic column between 
the Montana and Fort Union. Furthermore, it is thought best not to 
introduce a new name for these beds because they are a part of the 
series which is known in the literature of the region as the Laramie 
formation. The name, however, should not be considered as indica- 
tive of a positive correlation with beds of Laramie age to the south. 
Lenticular coal beds are exposed in this formation at various places 
throughout the field. 

FORT UNION FORMATION. 

The upper coal-bearing formation consists mainly of soft shale and 
massive sandstone with conglomeratic beds in the lower part. Where 
it is typically exposed along Shoshone River northeast of Cody it con- 
sists of three members. At the base there are about 1,000 feet of gray 
massive sandstone and green shale with coaly layers and numerous 
beds of conglomerate throughout. This member is overlain by 1,700 
feet of soft sandstone and somber-colored shale in alternating layers, 
some of which contain coal beds. At the top of the formation there 
are 400 feet of gray sandy shale with local beds of sandstone. 

Fossils collected at various horizons in this formation have been 
examined by T. W. Stanton and F. H. Knowlton, who report them 
to be characteristic of the Fort Union. A few fossil plants were 
found in a sandstone immediately below the conglomerate beds and 
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lower than the apparent iinconformit}' i)reviously mentioned. Ac- 
cording to F. II. Knowlton these plants are Fort Union forms, and if 
further stud}' confirms this ophiion, the Fort Union probably includes 
sevend hundred feet of beds wluch are considered Laramie in this 
report, and the thickness of tlie Laramie is correspondingly thinner 
than is shown in the table. 

STRUCTURE. 

The coal fields here described lie on the edge of a broad structural 
basin where the beds dip gently to the east or northeast and strike 
parallel to the main uj)lift of the mountains to the west and south- 
west. Tliis simple, moderately incUned structure is interrupted by 
minor folds which parallel the major stnicture and involve the coal- 
bearing rocks in a series of anticlines and s^Tichnes. The anticlines 
are gently arched and have the steeper side facing the mountains and 
more gentle slopes toward the basin. The synclines form shallow 
structural depressions about equal in extent to the anticUnes. 

Erosion has acted unequally on different parts of the folds. It has 
cut away the top of the anticlines and exposed Colorado shale in the 
interior, encircled by escarpments of the higher formations. The 
synclines have l)een affected to an equal extent, leaving outUers of 
coal-b(5aring rocks in plahis of Colorado shale. The position of the 
outcroj) of the coal beds in each field is dependent chiefly on the 
structure. 

To the north of the Codv field the coal beds are included in the 
normally eastward-(!i|)])ing strata. On Shoshone River they occupy 
the east Hank of a small anticline. Along Sage Creek the beds appear 
in the west limb of a s3rncline, pass around its southern point, and after 
encircling the Oregon Basin outcroj) in the west side of Frost Ridge. 
Li the Meeteetse field the stnicture is complicated. The coal beds 
are included hi normally dipping strata from the Meeteetse Rim 
southeastward to (Jrey Bull River and across the lower coxu^e of 
Meeteetse Creek. Tlie coal-bearing rocks are included in the Upper 
Buffalo Basin antichne, a small uplift at Reimer's ranch, and a fold 
along Wood River. Coal beds are also included in a number of 
structural depressions, notably the Sunshine syncline, the trough 
crossed by Rawliide Creek, and the syncline north of Renner's ranch. 

In the Grass Crec^k field the outcro]) of the coal beds encompasses 
an irregular uplift extending from Dickie's ranch to Ilo. Beds of 
coal are also foimd in a small syncline at May field ^s ranch. 

In the Gebo field a strike ridge locally variable in direction extends 
westward from Bighorn River to the east line of T. 45 N., R. 99 TV.. 
where it swings to the south and joins a small anticline along Cotton- 
wood Creek. In the eastern part of T. 44 X., R. 99 W., the rocks are 
brought up into a small anticline which exposes coal beds in the 
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valley of Cottonwood Creek. A small syncline encompassed by coal 
beds lies in the southern part of the field and another of similar 
size forms a spur from the main body of coal-bearing rocks, 3 miles 
southeast of Gebo. Further details of the structure are presented on 
PL XI. 

THE COAL.. 

GEOLOGIC OCCURRENCE. 

In the western part of the Bighorn Basin coal of workable thickness 
occurs in three formations — the Eagle, Laramie (?), and Fort Union. 
The Eagle coal occurs mainly at one horizon, between the two massive 
sandstones comprising this formation. Generally this coal is below 
the limit of workability, but locally it is of sufficient thickness to be 
of importance. There are a number of small mines and prospects in 
the Eagle formation throughout the field, and the only commercial 
mines in the Bighorn Basin are in this formation in the vicinity of 
Gebo. In one of these mines the coal locally reaches a thickness of 
11 feet. 

The coal beds of the Laramie (?) formation occur in rather small 
lenses, which in few places form a continuous outcrop for more than 
1 mile and which are workable for a much shorter distance. There 
is, however, northeast of Cody an exceptionally extended bed which 
has been prospected at intervals for 7 miles along its outcrop by the 
Cody Coal Company and others. Numerous partings of *bone and 
shale separate the beds into benches generally less than 1 foot thick. 
The Laramie ( ?) coals are not mined at present, though there are some 
abandoned mines and many prospects. 

The Fort Union formation contains some of the best and thickest 
coal beds in the western part of the Bighorn Basin. The beds, like 
those of the Laramie ( ?) , are lenticular, but they are thicker and con- 
tain fewer partings. In the Mayfield syncline there are three beds, 
one of which is reported as containing 32 feet" of good coal. The 
Black Diamond mine, near Meeteetse, is operated tliroughout the 
year on a bed of coal of this age. 

The location of the mines and prospects and sections representative 
of local conditions are shown on PI. XL 

GENERAL MINING CONDITIONS. 

There are a few commercial and many small mines and prospects in 
the area. Three of the largest mines located near Gebo are being 
extensively developed since the building of the Burhngton Railroad 
into the field during the fall of 1907. Two small commercial mines 
near Meeteetse supply the local trade in Grey Bull Valley. Many 

a During the fall of 1907, 24 feet of coal in a single bench was exposed in a prosx)ect the bottom of which 
was filled with water. Mr. Mayfield, who owns the property, states that the total thickness is 32 feet • 
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small mines are operated chiefl}^ by ranchmen to procure fuel for 
j)rivat« use. 

All the mines are operated by the room and pillar system. They 
are dry and contain cmly small quantities of gas; hence pumping and 
safety lamps are unnecessary. Generally the coal is mined by ^'bear- 
ing in" at some convenient dirt band and shooting it down with black . 
powder. Most of the mines employ horse haulage, but some of the 
more recently developed mines are instalUng cables in the main 
gangway's. 

COAL FIELDS. 

To facihtate des<'ription the area may be divided into four fields, 
wliich in a general way coincide with four drainage basins. Except 
for minor modifications the}^ also agree with divisions adopted by 
Eldridge^and Fisher.^ They are the Cody field, Meeteetse field, 
Grass Creek field, and Gebo field. A possible fifth field includes the 
valley of Clark Fork, but as that region contains only one abandoned 
mine and no exposures of coal that promise future development it is 
not treated in this report. 

CODY FIELD. 

The Cody field lies mainly in the Shoshone River valley. It is 
limited on the south by the Meeteetse Rim and to the north extends 
a short distance beyond the divide which culminates in Heart Peak. 
In this district coal occurs in the Eagle and Laramie (?) formations. 
It has been mined from the Eagle at the Alhson, Schwab, and Wiley 
mines and from the Laramie ( ?) at the mine of tli:e Cody Coal Company. 

Allison mine. — The Allison mine is located in the NE. } SE. \ sec. 
25, T. 55 N., R. 102 W., on the east side of Skull Creek, a branch of 
Pat O^Hara Creek. An entry has been driven for about 100 feet on 
beds which dip 23°. One room has been opened from the entry and 
about 250 tons of coal taken out for use at neighboring ranches. It 
is a good subbituminous ^ coal suitable for domestic purposes. The 
coal lies beneath a thin shale bed, which in turn is covered by a massive 
sandstone. Section No. 2 on PI. XI shows the character of the bed 
at the mine where the most favorable conditions are presentee^. The 
bed is thinner along the strike on both sides of the mine. 

Navine mine. — The Navine mine, 3^ miles northeast of Cody, for- 
merly supplied a domestic trade in the Shoshone Valley. The mine 
is now abandoned and the roof so badly caved that a section of the 
bed could not be measured, and the previous extent of the mine was 
not determined. 

" Eldridge, G. H., BuU. U. S. Geol. Survey No. 119, 1894, p. 54. 

b Fisher, C. A., Prof. Paper U. S. Geol. Survey No. 53, 1906, p. 46. 

'- The name subbituminous lias zeoeutly been adopted by the United States Geological Survey for the 
class of coal above the brown H » Mtominous coals— the class generally called ' ' black 

lignite." 
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Oody Coal Company's mine. — During the season of 1905 the Cody 
)al Company opened a mine 3 miles northeast of Cody, where 
iramie (?) beds are exposed in a bluff along the Burlington Railroad 
)out 30 feet above the track. The coal occurs in two benches, 24 
id 30 inches thick, separated by a thin parting, and dippmg 56° E. 
main entry has been driven about 200 feet to the north along the 
rike and is intersected at the end by a slope sunk from the top of 
e terrace. The slope extends about 75 feet below the main entry 
id has small rooms opened near the bottom. Horsepower machin- 
y was installed, and a few hundred tons of coal were taken out 
ior to the closing of the mine in 1907. The coal is subbituminous, 
th a black color, pitchy luster, and moderate hardness. A section 
the bed is No. 3 on PI. XI. 

To the north for a short distance the bed is covered b}' gravel, 
here it is exposed again at the old Navine mine conditions are 
favorable for extensive development. To the south, across Sho- 
3ne River, an attempt at mining has been abandoned. Beyond 
is point further examination of the bed is prevented by a cover of 
avel. 

Schwab mine. — The Schwab mine, formerly known as the Burns & 
)gers mine, is 5 miles southeast of Cody, in the NW. J sec. 21, T. 
N., R. 101 W., on the east side of the stage road from Cody to 
ieteetse, where the steeply dipping Eagle sandstone forms a promi- 
nt strike ridge. Starting on the outcrop of the coal a slope has 
-n driven for 75 feet on a bed which dips 51°, and three entries 
v^e been opened to the south — one 10 feet long, another 15 feet, 
i a third 50 feet. The mine equipment consists of two small mine 
's, a cable, and a horsepower whim. Two men are employed at this 
He during part of the winter months, and the output is small, not 
-eeding 100 tons a year. Lump coal is sold at the mine for $4 
' ton. The coal is subbituminous, and is suitable for domestic 
*s. It has been so badly crushed in the upturning of the beds that 
onsiderable percentage is too fine for the domestic market. A 
tion of the bed at this mine, as shown in No. 4 on PI. XI, contains 
inches of coal in three benches. About 500 feet to the south the 
1 is not so thick, and to the north it is covered bv vallev wash, 
this mine conditions are unfavorable for extensive development. 
East Wiley mine. — A small mine, known as the East Wiley, has 
-n opened in the Eagle sandstone on the east side of the Oregon 
sin, in the NE. i sec. 10, T. 51 X., R. 100 W. It consists of a 22° 
pe 200 feet long, with one small room at the bottom. The section 
o. 6, PL XI) measured at this mine shows a total thickness of 42 
-hes in three benches, which are separated by two partings of shale, 
e larger being 2 inches thick. Other sections of the bed, both to 
e north and to the south of the mine, are shown on the same 
ate. It is estimated that 200 tons of good subbituminous coal has 
ien taken from this mine to supply local ranch trade. 
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where the coal is locally thickened, is the most favorable undevel- 
oped deposit in the Cody district. To the southwest, on the opposite 
side of Frost Ridge, there will probably be very Httle mining. 

MEETEETSE FIELD. 

The Meeteetse field lies mainly in Grey Bull Valley. It extends 
from the Meeteetse Rim on the north to Gooseberry Creek on the 
south. Unequal erosion of the complex folds has greatly extended 
the outcrop of the coal-bearing beds by bringing them to the surface 
around a number of svnclines and anticlines. Coal is mined in the 
Eagle and Fort Union formations and has been prospected in the 
Laramie (?). It is a good variety of subbituminous coal. 

The Black Diamond and Erskine mines are operated throughout 
the year to supply the local trade in Grey Bull Valley, and other 
small mines at various places furnish coal to adjacent ranches. 

Conie mine. — The Conie mine, on an isolated portion of the Mee- 
teetse Rim, in the NW. } sec. 4, T. 49 N., R. 101 W., is now aban- 
doned after unsuccessful attempts at operation. The coal lies 
between beds of soft shale and is difficult to mine. Section No. 14, 
PI. XI, was measured at this mine. 

Orr^s Horse Greek mine. — A mine formerly operated by Mr. Orr is 
situated on Horse Creek, about 3 miles northwest of Gray's ranch, in 
the NE. } sec. 7, T. 49 N., R. 101 W. It consists of a well-timbered 
drift about 200 feet deep, from which entries have been turned. At 
the time this mine was examined it was not in operation and was 
partly filled with water, hence the extent of the workings could not 
be determined. It is known, however, that several hundred tons of 
coal have been mined. The coal bed is in the Eagle formation, dip- 
ping 21° E., and contains 48 inches of coal in two benches of about 
equal thickness, the upper bench being 22 inches and the lower bench 
26 inches thick. The coal is a brownish-black subbituminous variety 
typical of the Eagle coals. When fresh it has a bright luster and well- 
developed joints and makes a desirable domestic fuel. If a market 
for the coal were accessible, this mine could be extended and a large 
amount of coal taken out. 

Blake mine. — The Blake mine is about 2 J miles above Meeteetse on 
the north side of Grey Bull River. It is now abandoned and caved 
to such an extent that a representative section could not be obtained. 
It consisted of a main entry about 150 feet long and several side entries. 
It is estimated that several thousand tons of coal have been taken 
from this mine since its opening in 1892. 

Black Diamond mine. — During the summer of 1904 the Black Dia- 
mond or Woodruff mine was opened at the base of a small hill near the 
Cody-Meeteetse stage road, 3 miles northwest of Meeteetse. Since 
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that time it has been operated continuously. The coal bed is 42 
inches thick, with no continuous partings, and it dips 20° E. The 
mine consists of one main gangway 400 feet long, two entries, and eight 
rooms, and is equipped with small coal cars which are brought to the 
surface by a cable wound on a drum driven by horsepower. One 
man is employed during the sununer months and five in winter. It 
is estimated that this mine has produced 5,000 tons of coal, which has 
been sold to local ranchmen along Grey Bull Valley and in Meeteetse 
at $2.25 per ton. The coal is a moderately hard black subbituminous 
variety which ignites readily and makes an excellent fuel. It slacks 
when exposed to the atmosphere, hence can not be stored in large 
quantities or for long periods of time. To the northwest along the 
strike the bed is exposed at intervals for more than a mile before it 
passes beneath the gravel-covered terrace which forms the eastern 
part of the Meeteetse Rim, but in the opposite direction it is covered 
by valley wash a short distance from the mine and is not exposed 
again between this place and Grey Bull River. At the river 44 inches 
of good coal is exposed. Farther southeast, beyond the river, the bed 
is thinner and can not be traced more than 2 miles. 

Ershine mine. — The Erskine mine is situated on the south side of 
Grey Bull Valley, across the river from the Plake mine, in sec. 13, 
T. 48 N., R. 101 W. The mine is on a bed of Eagle coal which dips 
12° NE. It consists of a main gangway 500 feet long, one entry 300 
feet long, and a small room. About 4,500 tons of coal has been mined 
and sold for $2.25 per ton at the mine. The mine is near the river, and 
within a short distance the dip of the strata carries the coal bed below 
water level, so that considerable difficulty is encountered in keeping 
the mine dry. The bed contains 5 feet of coal with a number of soft 
shale partings. A section measured at this mine is shown in No. 19, 
PL XI. The coal is a medium-hard black subbituminous variety, 
well suited for domestic purposes. As mined it includes a consider- 
able quantity of dirt. 

The workable coal in this bed seems to be restricted to the river 
valley and the area immediately north. Within a quarter of a milo 
to the south from the mine it thins below workable thickness and 
to the northwest a short distance beyond the Blake mine it is not 
minable. 

Prospecting. — North of Grey Bull River prospecting has exposed a 
bed of workable coal on Meeteetse Creek near the mouth of Horse 
Creek above Gray's ranch and at the same horizon on Antelope 
Creek west of Meeteetse. Though not worked at present, it is expected 
that these beds will be developed in the future to i^upply a small 
amount of coal. 

South of the river conditions are favorable for development at sev- 
eral places. Southeast of Meeteetse the Laramie (?) contains a coal 
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GEBO FIELD. 

The Gebo field extends from Bighorn River near Kirby westward 
hetween Meeyero and Owl creeks, and along Cottonwood Creek to the 
foothills of the mountains. The important mines in this field are the 
Eades, Price & Jones, Gebo, and Stein. The most extensive coal beds 
and the greatest number of producing mines are in the eastern part 
of the field. Beds of workable thickness underlie the Gebo syncline 
and outcrop from the west line of T. 44 N., R. 95 W., to the valley of 
Bighorn River. 

Eades mine. — In the western part of the field the Eades mine is the 
only one of any size, though there are a number of prospects. This 
mine, located in sec. 33, T. 44 N., R. 96 W., is an opening on a bed of 
Eagle coal 45 inches thick and dipping 9°. The main entry is 150 
feet long, with two rooms from which about 200 tons of coal have 
been removed. Sections of the coal and its workable extent along the 
strike are shown in No. 69, PI. XT. 

Pnce cfc Jones mine. — The Price & Jones mine, in the SW. } sec. 22, 
T. 44 N., R. 95 W., in the east end of the Gebo syncline, is one of the 
oldest mines in the district. It was opened seven years ago and has 
been operated during the fall, winter, and early spring since that time. 
The mine workings consist of one main gangway, one entr}', and three 
rooms, from which about 1,000 tons of coal have been taken and sold 
locally at $2.50 per ton. 

Geho mines. — Pit No. 1, in the S. ^ sec. 11, T. 44 N., R. 95 W., is 
only in an early stage of development, but is already the most exten- 
sive coal mine in northwestern Wyoming. From 20 to 65 men have 
been employed since the mine was opened in November, 1906. 
This mine is working on a coal bed 11 feet thick which dips 22°. The 
underground workings consist of one main gangway 1,200 feet long, 
one air course, and eight entries. About 8,000 tons of coal has been 
mined, but most of this is the product of development work previous 
to the construction of the Burlington Railroad. A spur track has 
just been completed to this mine and is being extended to mine No. 2, 
three-fourths of a mile to the southeast. A large tipple has been con- 
structed and a complete set of hoisting and screening machiner}^ is 
being put in place. Dwellings have been built for the miners and all 
provisions made for extensive operations. This mine is expected to 
produce 500 tons per day, which will l)e supplied to the railroads and 
shipped to various places in the Bighorn Basin and adjacent areas. 

Development work has just begun on mine No. 2, where a main 
gangway has been driven for 240 feet, but no entries have been turned. 
The railroad is being extended to the mine, and complete equipment 
is to be installed. 
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St^in mine. — The Stein mine, 2 miles southeast of Gebo mine No. 1, 
in the SW. } sec. 18, T. 44 N., R. 94 W., is, hke the Gebo mines, being 
developed prior to the construction of railroad tracks. A main gang- 
way has been driven for 200 feet and two entries have been opened. 
Six miners are employed, with an output of 20 tons per day. The 
small dump now in use and the horsepower haulage are to be replaced 
by a large tipple and a complete equipment of heavy^ machinery. 
This mine will probably be one of the large producers of the field. At 
present coal is hauled by wagon to Kirby station, and there loaded 
on cars. The selling price is $2.50 per ton. 

Prospecting. — ^The coal beds in the Gebo field have been examined 
along their outcrops by prospectors and openings made at short inter- 
vals. In the western part of the field the exposures usuall}^ occur in 
steep slopes where talus does not interfere with examination, hence 
prospect pits are unnecessary. Some mining has been done along 
Cottonwood Creek and in a syncline near the southern edge of the 
area, but at present these small mines are not operated. In this part 
of the field there are opportunities for small .mines, but no beds thick 
enough to support extensive mining. In the eastern part the beds 
have been opened at many places and their thickness and extent along 
the outcrop determined. No drill records are available to show the 
condition of the beds down the dip, but it seems probable that they 
have about the same thickness as along the strike. Favorable con- 
ditions for the opening of mines exist near Bighorn River, west of 
the Gebo mines, and in the small syncline to the south. 

CHARACTER OF THE COAL. 
PHYSICAL PROPERTIES. 

The coals of the western side of Bighorn Basin are subbituminous. 
The Fort Union and Laramie (?) coals are black and the Eagl^ 
browTiish black. The EJagle, however, and to a less extent the Lara- 
mie (?) coals contain thin lusterless layers alternating with bright 
bands, giving to the vertical faces of the bed a faintly banded appear- 
ance. On the other hand, the Fort Union coal has a uniform texture 
and is not banded. Jointing is either indistinct or absent. The 
Eagle coal shows a moderate tendency to break along bedding planes 
and less regularly in perpendicular planes, but the Fort Union coal 
is almost devoid of regular joints. Specimens from the various beds 
are medium in hardness and show a tendency toward a small con- 
choidal fracture, and in some samples of Fort Union coal there is a 
peculiar pitted structure which has been designated by EngHsh 
writers as '^bird's-eve." Some of the lower beds contain small accre- 
tions of liofht-brown resin similar to the resin balls in the coal mines 
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at Red Lodge, Mont., but in smaller nodules and more widely scat- 
tered than in either of the coals noted. The physical properties of 
the beds in the higher strata resemble those of the coal at Red Ix>dge 
and Bear Creek, Mont., and the lower coal is similar to that at 
Bridger. To the unaided eye the coal appears free from pyrite, but 
under a lens small irregular particles are visible. 



CHEMICAL PROPERTIES. 

The composition of the coal is shown in the accompanying table. 
Samples for analysis were taken at the various mines and prospects in 
the field according to the method described by M. R. Campbell on pages 
12-13 of this volume. Analyses were made under the direction of 
F. M. Stanton, of tKe United States Geological Survey. 

The table shows both proximate and ultimate analyses of the coal 
as received at the laboratory and after air drying. The analysis of 
the sample as received indicates the condition of the coal as it comes 
from the mine; that of the air-dried sample denotes approximately 
the state of the coal as it is burned. In comparisons, therefore, the 
analysis of the air-dried sample should be taken. 

Analyses of coal samples from the southwest side of the Bighorn Basin^ Wyoming. 

[F. M. Stanton, chemist in charge.] 



Name of field . 



Laboratory No . 



z 



Sample as received: 

Moisture 

Volatile matter..: 

Fixed carbon 

/Ash 

iSulphur 

Hydrogen 

g<Carbon 

^ Nitrogen 

lOxygen ! 

Calorics 

British thermal miits 

Loss of moisture on air 
drying 



2 



Air-dried sample: 

Moisture 

Volatile matter. . . 

Fixed carbon 

/Ash 

ISulphur 

Hydrogen 

Carbon 

Nitrogen 

iOxygen 

Calories 

British thermal tmits 





Co( 


6 5762. 


b 5767. 


Meeteetse. 


Grass 
Crook. 

a 5770. 


b 5787. 


Gebo. 
6 5788. 




a 5763. 


a 5766. 


ft 5768. 


b 5764. 


6 5769. 


C5765. 


13.77 


17.29 


13.43 


LI 04 


17.67 


16.12 


15.04 


12.84 


17.04 


16. 11 


12.08 


35.03 


31.33 


3,5.16 


31.87 


27.28 


35.12 


32. 4a 


33.96 


3,5. 53 


32.96 


32.58 


39.31 


45. 89 


42.86 


38.39 


47.46 


40.78 


41. 64 


48. 15 


45. 10 


48.09 


49.23 


11.89 


5.49 


8.55 


14.70 


7.59 


7.98 


10.83 


5. 05 


2.33 


2.84 


6.11 


.64 


.35 


.44 


.76 


.17 


.53 


1.07 


.39 


.,37 


..50 


.91 


5.42 


5. 64 


5.92 


.5.49 


5.35 


5.91 


5.67 


5.92 


,5.% 


5.97 


5.42 


52.84 


59. 15 


58.42 


52.42 


57.08 


54.12 


5,5. 43 


6.3.68 


62.22 


62.50 


63.76 


1.00 


.85 


1.05 


.97 


.84 


.92 


1.10 


.80 


1.11 


1.04 


.99 


2H.21 


28.52 


25. 62 


2.'>.66 


28.97 


30.54 


25.90 


24. 16 


28.01 


27.15 


22.81 


5,148 


5,5Wi 


5,638 


5,150 


5,382 


5,179 


5,514 


6,248 


6,106 


6,228 


6,251 


9,2()6 


10,0.55 


10,148 


9,270 


9,688 


9,322 
5.50 


9,trJ5 


11,246 


10, Wl 
5. .30 


11,211 


11,252 


4.80 


5.70 


5.00 


4.60 


6.30 


4.40 


2.90 


5.40 


3.00 


9.42 


12.29 


8.87 


10.94 


12.13 


11.24 


11.13 


10.24 


12.40 


11., 32 


9.36 


36.80 


3,3.22 


37.01 


33.41 


29.12 


37. 16 


3,^98 


34. 97 


.37. .52 


34. 84 1 


33.59 


41.29 


48.67 


45. 12 


40. 24 


50. 65 


43. 15 


43. 5t) 


49. 59 


47.62 


,50.84 


50.75 


12.49 


5.82 


9.00 


15.41 


8 10 


8.45 


11.33 


5.20 


2.46 


3.00 


6.30 


.67 


. .37 


.46 


.80 


.18 


. 56 


1.12 


.40 


.39 


.53 


.94 


5.14 


.5. 31 


5.64 


5. 22 


4.96 


5. 61 


5. 42 


5.77 


5. ()7 


.5.68 


5.25 


55.50 


62. 73 


61.50 


54.95 


60.92 


57.27 


57.98 


65.58 


65. 70 


66.07 


65.73 


1.05 


1 . <H) 


1.11 


1.01 


.90 


.97 


1.15 


.83 


1.17 


1.10 


1.02 


25.15 


24.87 


22.29 


22. 61 


24.94 


27.14 


23.00 


22.22 


24.61 


23.62 


20.76 


5,408 


; 5,924 


5,935 


5,398 


5,744 


5,480 


5,768 


6,435 


6,448 


6,584 


6,444 


9,733 


! 10, 662 


10,682 


9,717 


10,339 

1 ' 


1 9,865 


10,382 


11,582 


11,606 

1 


11,851 


11,600 





_ 


- 


- 







' 











a Sampled by E. O. Woodruff. b Sampled by R. L. Nelson. c Sampled by E. L. De Golyer. 

According to the classification of coal adopted by the United States 
Geological Survey, these coals are of the high-grade subbituminous 

53072— Bull. 341b— 09 7 
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variety, which closely approach the bituminous class. The coal 
usually cleaves in small blocks and at some places breaks into prisms, 
but weathering generally develops a platy structure along the bed — 

ding planes. This coal does not stock well, and is therefore placed 

below the bituminous class, though in heat value it approaches som 
of the bituminous coals of the Mississippi Valley. 

The heat value of three of the coals given in the above table 
below 10,000 British thermal units. This low heat value is probabl 
due to the high ash or moisture content and not to the quality of th 
coal, and therefore these three coals should be classed like the others 
The coal ignites readily and burns freely. It gives a quick but not 
long-continued heat and is adapted to general use, especially fo 
domestic purposes. Analyses of coals from adjacent regions, b 




which comparison may be made, are given by other writers in thi^^&s 
volume. 

MARKET. 

The market for the Bighorn Basin coal fields is and probably wiL^H 
remain in the railroads of the region and the agricultural areas wher— e 
irrigation is carried on. At present large tracts of land are being irri 
gated in the Bighorn Basin, and the area of irrigation is rapidly ex 




tending. The United States Reclamation Service is now engaged o: 
an extensive project at Cody which will bring a large tract of Ian 
under cultivation by people who will demand fuel for many montl 
each year. Private companies are planning to construct extensi\^-^e 
irrigation works, which are attracting settlers. These various settli 
ments will increase the demand for domestic fuel, which will prol 
ably be supplied from the mines in the field. The railroads of thz:ie 
basin will probably draw on the mines for a constant supply. The^ zmce 
are no large cities with extensive manufacturing plants in tine 
area, nor is there promise of any being established in the iinmediafc^te 
future. Any estimate of the production of the fields at the pres^xi^ 
time can not be fairly representative, for the southeastern field is 
rapidly developing. 

FUTURE DEVELOPMENT. 

These coal fields have a very promising future. During the fall of 
1907 the Gebo field was entered by the southern extension of the Bur- 
lington Kailroad to Kirby station, where the mines of the Gtebo dis- 
trict are being rapidly developed. A branch of the same railway 
reaches Cody, but in that vicinity there are no coal beds which prom- 
ise extensive development. The Grass Creek and Meeteetse are two 
very promising fields which remain without railway facilities, hence 
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y are not extensively developed. A survey has been made for a 
way to extend from Basin, on Bighorn River, up Grey Bull River 
it Meeteetse to the junction of Wood River, thence up Wood River 
Kirwin, in the mountains, thus in its course crossing the Meeteetse 
d. The Grass Creek field could be entered by a line of railroad 
ending from a point near Kirby station up Meeyero and Grass 
eks to the Grass Creek basin. Neither of these suggested lines is 
Dossible and both of them seem to promise easy construction. 



THE EASTERN PART OF THE GREAT DIVIDE 

COAL FIELD. WYOMING." 




i 



By E. Eggleston Smith. 



INTRODUCTION. 

The Great Divide Basin coal field is situated along and north of tto 
Union Pacific Railroad in south-central Wyoming, and embraoMr 
portions of the northeast end of Sweetwater County, the northwert 
end of Carbon County, and the southeast comer of Fremont 
County. The portion^ of the basin covered by this report extendi 
from Rawlins westward along the Union Pacific Railroad to Tipta 
and from the railroad northward to the Green Mountains, Muddy 
Creek Gap, and the Ferris Mountains, and includes Tps. 21 to 28 N., 
Rs. 88 to 92 W.; Tps. 21 to 25 N., Rs. 93 to 96 W.; and portions of 
T. 20 N., Rs. 90 to 96 W. 

A detailed reconnaissance survey was made of this region. Geo- 
logic and topographic skotcli maps were constructed on the scale of. 
2 inches to the mile. As tlie j)rimary object of the survey was to 
classify the coal land, the horizontal control was based entirely flt 
Land Ollice subdivisions. Land lines were paced at intervals (t 
one-lialf mile to 2 miles, depending on the character of the rehdf^, 
the distribution of the coal outcrops, and the complexity of <4^ 
geology. All geologic and topogra})hic data were tied to the neareflif 
known Government corners on the lines thus run. A detail^ 
topographic base map on the scale of 1 inch to the mile is now 
constructed from the field sheets and will be included in the 
report. Tliis map will show the geologic structi^re" and the 
tribution of the coal-bearing formations, the outcrops of the p: 
cipal coal beds, the location of coal mines and prospects, and 
surface exposures where sections of coal beds were measured. 

In preparing the map (PI. XII) accompanying this report 
lengths of the land lines as given on the plats of the original 
Office surveys were accepted as correct and were plotted by 

o This paper is a proiiminary report of field work carried on by the writer, assisted by W. B. Hi 
E. B. Hopkins, William MulhoUand, and V. H. Bamett, during the summer of 1907. A final iq 
is in course of preparation and will be published as a separate bulletin. 

b For a description of the other portions of the Great Divide Basin, see reports by Max W.Ball 
Alfred R. Schultz (pp. 243 and 256). 
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to the north and south. The reUef on the north side of the mountains 
is much greater and more rugged than on the south side. Extending 
southeastward from a point near the center of Green Mountains to 
the valley of Separation Creek, in T. 23 N., R. 89 W., is a prominent 
escarpment which makes up the fourth district. The face of the 
escarpment is somewhat irregular and is cut in several places by large 
valleys heading behind the main crest. The top of the escarpment 
decreases in altitude gradually toward the south. From the crest 
low hills and broad undulating plains slope off gently toward the 
southwest, where they merge into the flats of the Great Divide Basin. 

The general character of the drainage, the absence of permanent 
streams, and the highly alkaline character of the water of the lakes 
of this area are unfavorable to economic development of the coals. 
All but about 300 square miles of the region covered by this survey 
has no outward drainage. The Continental Divide to the south of 
this field follows the crest of the Sierra Madre and the Savery Plateau 
nearly to the headwaters of Separation and- Muddy creeks, in 
sec. 7, T. 18 N., R. 89 W. Here the main divide is replaced by two 
low divides which separate the interior drainage from the Atlantic 
drainage on the east and north and from the Pacific drainage on the 
south and west. The eastern divide trends east of north, crossing 
the Union Pacific Railroad near Ferris, thence passing across the 
center of the Rawlins Hills to a point near North Platte River, in 
T. 22 N., R. 86 W., thence north along the Haystack Hills nearly to 
the eastern summit of the Ferris Mountains, thence nearly westward 
to South Pass, touching the crests of the Green Mountains, Crooks 
Mountain, and Antelope Hills only for short distances and making 
wide detours to the southward around the drainage basins of Muddy, 
Crooks and Alkali creeks. The western divide runs nearly westward 
to Robinson, on the Union Pacific Railroad, following for a part of 
the distance the crest of the Laney Rim, thence running northwest- 
ward to the vicinity of Steamboat Mountain and South Pass. At 
South Pass the two low divides reunite in one main divide which 
continues northward along the crest of the Wind River Mountaias. 
These low divides inclose a basin area of approximately 4,200 square 
miles. 

All the streams of the basin are intermittent, flowing only during 
the melting of snows in the spring. They flow into broad depressions, 
forming shallow lakes, many of which dry up during the summer. 
Six large depressions receive most of the drainage. They are as 
follows, enumerated from east to west: Separation flats, in Tps. 23 
and 24 N., Rs. 87 and 88 W., and in Tps. 20 to 23 N., Rs. 89 and 90 
W. ; Lost Soldier flats, in T. 26 N., R. 89 W. ; Dry Lake flats, which 
extend westward in T. 22 N. through Rs. 91 to 94 W.; Chain Lake 
flats, which extend westward through T. 23 N., Rs. 90 to 94 W.; 



GREAT DIVIDE BASIN COAL FIELD, WYOMING. 223 

liost Creek flats, in Tps. 23 and 24 N., Rs. 94 and 95 W.; and Red 
Desert flats, which extend northwestward from the Union Pacific 
Kaikoad at Red Desert through Tps. 20 to 25 N. and Rs. 95 to 97 W. 
Most of the large and many of the small depressions are occupied by 
small, shallow alkaline lakes into which there is no distinct drainage. 
The lakes lie at or just Below the mean ground-water level, and are 
supphed by ground water, being much larger during wet than during 
dry seasons. 

All of the remaining area — 300 square miles — lies on the Atlantic 
side of the watershed. About 36 square miles in Tps. 21 and 22 N., 
R. 88 W., near Rawlins, drains eastward into North Platte River. 
The remainder, in T. 26 N., Rs. 88 and 89 W., and Tps. 27 and 28 N., 
Rs. 88 to 92 W., drains into Sweetwater River. The only permanent 
streams in the area are situated in the latter region. 

GEOLOGY. 

STRATIGRAPHY. 

The coal-bearing rocks of the area here described are of Upper 
Cretaceous and Tertiary ages. They consist of the Colorado, Mon- 
tana, Laramie, undifferentiated Tertiary, and Wasatch formations. 
Of these, only the last four contain workable coal beds. Thin beds 
of coal occur in the basal portion of the Colorado, but at no place 
within the area treated do they reach minable thickness. The coal- 
bearing formations show considerable change in character from the 
southern to the northern edge of the field. Those of the Cretaceous 
system thin rapidly toward the north and the outcrops of the beds 
of the undifferentiated Tertiary become more and more narrow, 
owing to the overlap of Wasatch conglomerate. The accompanying 
section (pp. 224-225) shows the thickness and general characteristics 
of the coal -bearing formations near the Union Pacific Railroad and in 
the gap between Whisky Peak and the Ferris Mountains. 
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STRUCTURE. 

A line trending 20° west of north from Knobs, on the Union Pacific 
Railroad, divides the region into two structural units. The part to 
the west is a broad, flat synclinal basin and is filled with nearly hori- 
zontal Tertiary strata. Beds of undifferentiated Tertiary outcrop in 
small isolated patches across the southeastern comer of this area, 
with a strike of about N. 30° E. and a dip of 15° to 18° NW. which '. 
within a short distance flattens to between 5° and 7°. The coal 
beds in this part are very nearly horizontal and can be easily worked 
some distance back from the outcrop, or they may be reached by 
shafts at moderate depths. In the area east of the line mentioned 
above the formations are more or less highly tilted. From the Union 
Pacific Railroad between Ferris and Bjiobs the coal-bearing forma- 
tions strike northwestward to a point near Lost Soldier, in T. 26 N., 
R. 90 W., having a dip of 25° to 80° W.; thence they swing eastward, 
dipping to the north under Whisky Peak. The lower formations con- 
tinue southeastward in a narrow syncline parallel to and about 6 
miles from the crest of the Ferris Mountains, until they disappear 
beneath sand dunes in T. 26 N., R. 88 W. The upper formations 
turn around a low anticline in the large syncline and join the north 
limb of the syncline, whence they continue northwestward until they 
disappear under the terraces and against the granite of the Sweet- 
water Valley. Throughout this area the coal beds are highly inclined 
and can in. only a few places be developed more than a mile from the 
outcrop. Whisky Peak, the Green Mountains, and the ridge trending 
southeastward from the vicinity of Lost Soldier are composed of 
massive Wasatch conglomerate capped by waterwom granite bowl- 
ders, and these rocks conceal the coal-bearing formations over a large 
area. 

THE COAL. 

COAL-BEARING FORMATIONS. 

COLORADO GROUP. 

The oldest beds containing coal in this region are probably of lowef 
Colorado (Benton) age. They are the shale and sandstone members - 
which lie between the heavy Dakota sandstone and conglomerate and 
the overlying Mowry shale member. Although no fossUs have been 
found in these beds, from their lithologic resemblance to the overlying 
rocks they have been tentatively referred to the lower portion of the 
Benton. They contain coal in a few places along the southern flank 
of the Ferris Mountains. The beds are thin and the coal is very 
impure; consequently they are of no economic value, and are there- 
fore not shown on the accompanying map. The Frontier sandstone 
member, which contains the high-grade Kemmerer coals of western 
Wyoming, was not observed to be coal bearing in this region. 
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HEBAVEBDE FOBHATION. 

The best coal beda of this region occur in the Mesaverde formation. 
This is characterized throughout the region by two prominent ridges 
of rather resistant, massive white sandstone, between which are alter- 
nating beds of soft brown sandstone and carbonaceous shale which 
weather down and form a pronounced depression except where cov- 
ered by gravel in the northern part. The coal occurs in three zones — 
one near the middle of the formation, immediately overlying the 
lower heavy sandstone member; another in the base of the upper 
sandstone member, and a third at the top of the formation. 

In the lower coal zone there are four to six irregular beds of impure 
coal. The exposures are very poor, and where the beds were seen 
they were too thin to be worked profitably at the present time. The 
exposures of the middle coal zone are also very poor. In the portion 
of the field between Lost Soldier and Separation Creek there are sev- 
eral thin beds, but they are of no economic value. South of Sepa- 
ration Creek the beds appear to thicken toward the south and at the 
Union Pacific Railroad near Ferris, m sec. 22, T. 21 N., R. 88 W., 
the coal bed exposed in an abandoned mine has a thickness of 8 feet 
4 inches. This is the only place within the field where Mesaverde 
coal has been mined. South of the railroad, in 8ec. 36, T. 21 N., R- 
88 W., coal has been taken from the same zone at the old Dillon 
mine." In the upper coal zone there are four or more thin beds of 
coal. They have not been mined within the field, but, according to 
Veatch,'' near the Seminoe Mountains, in sec. 23, T. 25 N.,R. 86 W., 
at the Fieldhouse opening, some coal has been taken from one of these 
beds for local use. Three sections of coal beds of the middle and 
upper zones are given in the following table: 
Sections o/coal beds in Mesaverde fo 
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LARAMIE FORMATION. 

The Laramie formation is composed of soft carbonaceous shale and 
white to brown sandstone and appears as a prominent ridge through- 
out most of the field. It is separated from the Mesaverde by the 
soft, calcareous shale of the Lewis. The basal portion of the Laramie 
as mapped contains marine invertebrates which are referred to upper 
Montana (Lewis) age. This condition is common throughout much 
of southern Wyoming and northern Colorado (see pp. 224-225), and 
has led to the inclusion in the Laramie of these massive beds on the 
ground of their hthologic similarity to the other part of that formation. 

The Laramie formation is prolifically coal bearing throughout. In 
sees. 29 and 30, T. 25 N., R. 89 W., about 1,800 feet of strata contain 
a total thickness of about 54 feet of coal, nearly 28 feet of which is 
of workable thickness. The following section shows the number and 
thickness of the Beds and their relative positions: 

Section of a part of the Laramie formation in sees. 29 and 30, T, 25 N., R. 89 W. 

Ft. in. 

Sandstone, gray, and drab shale 45 

Coal 1 10 

Sandstone and shale, brown to drab 58 10 

Coal 1 3 

Shale and sandstone, brown 84 3 

Coal, good 2 3 

Shale, brown and drab 18 9 

Coal, good 4 1 

Shale, drab 5 

Coal V 1 7 

Shale^and sandstone, brown and drab 35 3 

Coal 2 

Shale, brown, carbonaceous 78 

Coal 1 3 

Shale 4 

Coal 3 

Sandstone and shale, brown 29 3 

Coal 9 

Shale and sandstone 46 6 

Coal 2 4 

Shale and sandstone, alternating 76 6 

Coal 1 6 

Shale and sandstone, brown 23 8 

Coal 6 

Shale and shaly sandstone 75 1 

Coal 2 

Sandstone and shale, carbonaceous and brown 123 7 

Coal 10 

Shale and sandstone 65 5 

Coal... 1 4 

Shale, brown and drab * 9 9 

Coal 1 3 
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Shale 

Coal 

Shale and sandstone 

Coal 

Sandstone, yellow to brown 

Coal 

Sandstone, soft, with some shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal : 

Sandstone and shale 

Coal •. : 

Sandstone with drab shale 

Coal 

Shale and sandstone 

Coal 

Sandstone and brown shale 

Coal : 

Sandstone, gray 

Coal 

Shale, brown 

Coal 

Shale, brown and drab 

Coal 

Shale, black and drab 

Coal 

Shale and sandstone 

Covered, occasional sandstone outcrop 300 

Coal 

Sandstone and drab shale 

Coal, bony 

Shale and sandstone •. 

Coal 

Shale, black, and gray sandstone 

1,825 11 

The general character and thickness of the coal beds of the Laramie 
mation are shown in the following measured sections: 

Sections of coal beds in Laramie forviation. 



Ft. 


in. 


7 


6 




3 


9 


2 




6 


12 


4 




5 


40 


8 


2 


4 


2 


5 


3 




6 




3 




3 


11 




8 


11 


3 


1 


8 


55 


2 


7 


6 


75 






10 


40 


2 




2 


40 


8 


4 


3 


3 


4 


1 


2 


11 


7 


1 


2 


2 


8 




3 


20 


3 


300 




1 


6 


213 


5 




10 


37 




1 


1 


99 





on 


Location. 






Section of coal bed. 

• 

Ft. in 

Shale 15 

Coal, good 6 3 

Shale 3 


Remarks. 


I. 


Sec. 


T. 
21 


R. 

89 


4 1 NE.iNE.i. 


12 


Surface exposure. 


j 


24 3 
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Sections of coal beds in Laramie formation — Continued. 



No. on, 

PI. 

XII. 



Location. 
Sec. T. R. 



Section of coal bed. 



Ft. in. 
Shale 2 



Remarks. 



5 NE. J NE. i 12 21 89 



Coal. 
Shale... 



4 
4 



Surface exposure. 



6 NE. J NW. J. 1 I 21 89 



Sandstone. 
Coal... 
Shale. 



10 

4 

4 



J Surface exposure. 



8 






7 NW. J NE. J. 1 : 21 89 



Shale 3 

Coal, good 1 4 

Shale 3 6 

Coal, good 4 

Sandstone 2 



Surface exposure. 



11 1 



I* 



8 NW. J NE. J. 1 I 21 89 



Shale 2 ! 

Coal, impure 1 3| 

cS!a?good::::::::::: jj_i surface exposure. 

7 3 I 



9 



SE. J SW. J. 36 i 22 89 ! 



Coal 3 

Shale 3 

Coal 



10 NE. i NW. }. 3 



22 89 



11 NW. JNW. J. 27 



23 89 



12 



13 



SE. J NE. J. 30 



25 89 



SE. J NE. J. ; 30 



14 ; NE. JNE. J. 30 



25 89 



25 89 



6 4 

Shale. 

Coal, good 1 9 

Shale 3 5 

Coal, good 3 4 



8 6 



Coal, poor 

Shale and sandstone 20 

Coal, good 3 

Shale and sandstone 10 

Coal, good 1 



9 



Surface exposure. 



Surface exposure. 



Surface exposure. 



35 5 



Shale 4 

Coal, good! 3 

Shale 25 

Coal, good 5 6 

Shale 6 8 

Coal 2 1 



42 7 

Shale 25 

Coal 3 1 

Shale 1 



Surface exposure. 



Surface exposure. 



29 1 



Shale... 
Coal. 
Shale. 



4 

8 



12 



Surface exposure. 



15 



NE. J NE. i. I 30 , 25 89 



Shale 7 

Coal, good 3 

Shale 3 

Coal 4 

Shale 8 

Coal 4 

Shale 5 

Coal 



1 
3 



4 
10 



Surface e:qK>sure. 



35 6 
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Seelioiu of coal bed* in Laramie formation — Contioued. 



StctloD ol oo»l bed . 



Bhttle. Fl. in. \ 

Coal'cT) * SurJace proBpect, 

Sbalo. 1 



S ' Surface piospect. 
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Stetiotu of coal hetb it 



Section ol co*l bod. 



\ 



28 NE. i SW. I. 33 ■ 



29 SE. t SE. 1. 2(1 27 » 



Shale. 

Shale.. 



30 ; SW 1 SE. I . 



Siir&cc eipoflore. 



32JNE.iKW.l. IT 27 ! » Coa 

33 ' NE.lNW.l. IT 27 ■ 89 

i Sha 

3< 1 NE.JNW.l- IT 27 I 89' 

3S , SW'-iNW.i. 8 27 §9 



3T I SIV. 1 SE. i. 6 ■ 



2T ■ 89 Coal... 
Shsle.. 



)t 2S*! 



Coal, good . . 



NE. 1 SW. 1. , 36 ■ 
SW. i SE. 1, 27 
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UNDIFFERENTIATED TERTIARY ROCKS.* 

The coal-bearing beds of the undifferentiated Tertiary are sepa- 
rated from the Laramie formation by an unconformity, above which 
is a noncoal-bearing series of soft shale and brown conglomeratic 
sandstones probably constituting the bottom part of the Tertiaiy. 
In the southern part of the field this formation is coal bearing in 
both the lower and upper portions. 

The lower member is abundantly coal bearing near the railroad 
and becomes less so to the north. In T. 27 N., R. 90 W., this is the 
only part of the formation not covered by Wasatch beds, and it is 
apparently not coal bearing. 

The upper member contains numerous coal beds of workable thick- 
ness between Riner and Fillmore, on the Union Pacific Railroad. To 
the northeast it disappears under Separation Flats and is concealed 
by Quaternary gravel and the overlapping Wasatch conglomerate. 
The highest dip is 7°, and within a short distance to the northwest 
the beds probably are horizontal. At Cherokee siding, in sec. 10, 
T. 20 N., R. 91 W., a prospect slope has been driven down a dip of 
7° to a distance of 75 feet. At the old Fillmore station j in sec. 31, 
T. 21 N., R. 90 W., in an artesian well drilled by the Union Pacific 
Railroad Company, a 20-foot bed of coal was reported at a depth of 
220 feet, a 10-foot bed at 270 feet, and a 15-foot bed at 320 feet. 
At Wamsutter; in sec. 34, T. 20 N., R. 94 W., in an artesian well put 
down by the same company, two 5-foot coal beds were found at 
depths of 150 and 220 feet. These beds probably belong to the 
upper member of the undifferentiated Tertiary. 

The following sections show the general character and thickness of 
the coal beds of this formation. Nos. 43 to 49 occur in the lower 
member, and the remainder in the upper. 

Sections of coal beds in the undifferentiated Tertiary deposits. 



No. on 

PI. 

XII. 



43 



Location. 



See. 



T. R. 



NW.iNW.i. I 25 ; 21 89 



44 



sw.:i sw. J. 





r 

1 


24 


21 

1 


\ 


1 



89 ; 



Section of coal bed. 


Remarks. 


Ft. in. 

Coal, impure 2 

Shale 2 6 

Coal, impure 3 6 

Coal, good 4+ 


Abandoned mine. 




12+ 




Sandstone 2 5 

Coal, impure-. 6 

Coal, good 5+ 


Abandoned mine. 




7 11 + 





S <> Since this paper was written fossil plants 1: a\ e 1 c( n rollr( tt d. from several horizons in these beds 
near Riner. The fossils have not been studied in detail, but are believed to be of Fort Union age. 
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SeeUon* of cool bed* in the Tertiary depotiU—Coatmued. 



UMmftppwIbTll.W.B*lL If 
WASATCH FORMATION." 

The basal member of tlie Wasatch near the Union Pacific Railro*^ 
is very thin and contains small granite pebbles. It thict 

ens to the north and contains more and te imti! ^ 

t These beda represent tbe lower pact at the Wasatch group ol Haydeo (Kept. V. 3. Qeol, BunV 
Terr, for IB77, 1879, pp. 127-12B). They also represant the lower part ot tha VennlUon Ctesk gnfflp'' 
King (U. S. OeoL. Expl. Mth Par., vol. 1, 1S7S, pp. 360-377), and have bBea trwwd Into the (TI* 
eeotloQ on Vennmoii Creek In northweetetn Colorado. 



QBEA.T DIVIDE BASIN COAL FIELD, WYOMING. 235 

the Green Mountains many of the granite bowlders are 6 feet in 
diameter. The coal-bearing portion of the Wasatch immediately 
overlies this basal member and is present in the southern and western 
parts of the field only. Lithologically it resembles the upper member 
of the undifferentiated Tertiary, except that the shales have a shghtly 
more pronounced color. The coal beds lie nearly horizontal, and their 
edges are in many places concealed by clinkers due to the burning of 
the coal. 

Several prospect pits have been opened by the Union Pacific Hail- 
road Company, and from them most of the following sections were 
taken : 

Sections of coal beds of the Waiateh formation. 
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Sections of coal beds of the Wasatch formation — Continued. 



No. on 

PI. 

XII. 


Locati 
Sec. 

NE. J SW. J. 


on. 

19 

3 

14 

14 

32 

1 


T. 
22 

20 

20 

20 

21 
20 


R. 

93 

93 
93 

93 

92 
92 


Section of coal bet 
Shale 


1. 

Ft. in. 

8 

5 

3 4 

1 5 

10 

3 7+ 


Remarks. 




Surface prospect. 
Surface prospect. 




61 


Coal 

Shale, carbonaceous . . . 

Coal 

Bone 

Coal 

Shale 

Coal 

Coal, lignitic,brown 
Sandstone 

_ 

Sandstone 

Coal 

Shale 

Coal, Impure 

Shale 

Coal, impure 

Shale 

Coal 

Shale 

Coal 

Shale. 

Shale. 
' Coal, very impure . 

Coal, fair 

Shale. 






10 3+ 

3 
2 11 

1 4 

2 1 




62 


NW. J SW. J. 

■ 

Center. 

SE. iSE. i. 

SW.iSW. i. 
SE. i SK. i. 




: 


9 4 

2 

10 8 
7 
2 

1 
3 10 




63 


Surface prospect. 




1 


18 9 

7 

1 

1 
6 




64 


Surface pro8i>ect. 






7 8 

1 
4 1 




C5 


1 

i 

1 Surface exi>osure. 

1 






5 1 




GO 


Sh»le, carbonaceous. . . 

Coal 

Shale, eurbonaccous. . . 


4 
3 9 

1 


: Surface prospect. 

1 

i 






8 9 





QUALITY OF THE COAL. 
PHYSICAL PROPERTIES. 

The (luality of the coal of this area is very poorly shown by the 
analyses of sain])les collected within the field itself. Nowhere has 
development heen carried he^'^ond the zone of surface alteration. 
The coal of Mesaverde age is not ex])osed in this field except at the 
abandoned mine in sec. 22, T. 21 N., R. 88 W., and at a few small 
surface outcro])s near Bull Springs. It is so badly weathered that 
its physical properties could not ])e studied. The remaining coals 
weather very rapidly. Several sloj^es have been driven to distances 
of about 75 feet in beds of the different zones, but the surfaces exposed 
in these slopes are l)a(Hy weathered. A])parently fresh blocks of coal, 
obtained beneath the weathered surface, on exposure to the direct 
rays of the sun rapidly break up inde])endently of the joint planes 
into smaller and smaller fragments with irregular faces, until the 
final fragments are about the size of a pea. The original blocks have 
a brisjht luster and many of them a slight conchoidal fracture. The 
resultant fragments are lusterless, and their surfaces do not show aa 
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even fracture of any kind. Blocks of coal taken in 1905 from one of 
the mines in T. 27 N., R. 89 W., and kept in a shed with open windows 
were examined by the writer in October, 1907. They were large and 
firm, but the surface of the coal had lost its luster and was in places 
slightly checked. The specific gravity of the coal was considerably 
less than that of fresh coal from the same mine. 



CHEMICAL PROPERTIES. 

On account of the slight amount of development within this field, 
it was not possible to obtain good representative samples of the coal 
for chemical analysis. Only six samples® were taken, and biit one 
of these was obtained from a fresh working face. All these samples 
were collected near weathered surfaces and were probably more or 
less altered. A comparison of the coals of the same geologic age in 
the surrounding regions, where actual mining is being carried on 
and where good representative samples have been collected, shows 
the probable quahty and character of the coals of this field. The 
analyses in the following table represent samples collected by A. C. 
Veatch in east-central Carbon County and by the writer in the field 
covered by this report: 

Analyses of coal samples from the Great Divide Basin and adjacent coal fields j Wyoming, 

[F. M. Stanton, chemist in charge.] 



Geolo£ 
No. oi 


jic formation 

i PL XII 


Mesa^ 

1 


^erde. | 






Laramie. 




37. 


35. 


26. 










6 3925. i 






Labor 


atorv No 


• 63921. 


5816. 


5818. 


5826. 


63790. 


6 3648. 






Sampl 

• 

H 


6 as received: 

'Moisture 

Volatile matter 


13.54 

32.01 

48.34 

6.11 

.60 


14.04 1 

33.79 ' 

45.58 ' 

6.59 ! 

.40 ' 


23.60 
44.30 
28.00 

4.10 
.29 

5.95 
53.60 
.86 
35.20 
5,013 
9,023 


18.98 

34.15 

40.22 

6.65 

.51 

5.87 

53.68 

.87 
32.52 
5,074 
9,133 


40.68 
26.51 
30.21 

2.70 
.30 

6.50 
37.3a 
.94 
52.18 
3,213 
6,783 


13.06 

36.11 

48.86 

2.97 

1.10 

6.52 

61.72 

1.38 

27.31 

6,041 

10,874 


10.96 
38.04 


^ 


Fixed carbon 


48.69 


P^ 


/Ash 

\Sulphur 

Hydrogen 


2.41 

.29 

5.37 


*» 


Carbon 




62. 25 


P 

c« 

B] 


Nitrogen 




i 


1.59 


Oxygen 




.........1 


28.09 


.lories ....*. 


......... 




6,902 


Itish thermal nnit8 






10,624 







i 




Loss of moisture on air drying 


7.00 


5.20 


8.30 


7.10 


26.80 


3.70 


.80 


Air-di 


led sample: 

rMoisture 


7.03 
34.42 
51.98 

6.57 
.54 


9.33 
35.64 
48.08 

6.95 
.42 


16.68 
48.31 
30.54 

4.47 
.32 

5.49 
58.45 
.94 
30.33 
5,467 
9,840 


12.79 
36.76 
43.29 

7.16 
.55 

5.47 
57.67 
.94 
28.21 
5,462 
9,831 

Ft. in. 
4 6 


18.82 
36.22 
41.27 

3.69 
.41 

4.78 
61.07 

1.28 
38.77 
4,389 
7,900 


9.72 

36.46 

50.74 

3.08 

1.14 

6.31 

64.09 

1.43 

24.95 

6,273 

11,292 


10.24 


M 


Volatile matter 


38.35 


^\ 


Fixed carbon 


48.98 


fU 


rAsh 


2.43 




fl Sulphur 


.29 




Hydroeen 


^ 5.32 


*» 


Carbon 




1 


62.76 


P 

Cfl 
Bi 

Thick] 


Nitrogen 






1.61 


Oxy sen 




1 


27.60 


lories 






6,960 


ritish thermal units 






10,710 


oess of coal bed sampled 




i 




Ft. in. 
3 4 


Ft. in. 1 

4 2 1 


Ft. in. 
6 


Ft. in: 
10 


Ft. in. 
6 6 


Ft. in, 
7 3 



a These samples were collected according to the uniform method described by M. R. Campbell on 
pp. 12-13 of this volume. The analyses were made at the chemical laboratory of the fuel-testing 
plant of the United States Geological Survey at the Carnegie Technical Schools, Pittsburg, under the 
direction of F. M. Stanton, according to the methods described by N. W. Lord in Prof. Paper U. S. Geol. 
Survey No. 48, pt. 1,1906, pp. 174-195, and in Bull. U. S. Geol. Survey No. 290, 1906, pp. 29-30. 

b Samples collected in the coal fields of east-central Carbon County. Veatch, A. C, Bull. U. S. Geol. 
Survey No. 316, 1907, pp. 268-258. 
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Analyses of coal samples from the Great Divide Basin and adjacent coalfields^ Wyoming- 
Continued. 



G«ol<^c formation . 
No. on PI. XII 



Undifferentiated Tertiary. 



46. 



Laboratory No i 5815. 



51 

5817. a 3808. 



z 



Sample an received: 

{ Moist lire 17. 24 

Voijitile nuitter 31. 88 

Fixed carbon 49. 28 

lAsh 1.00 

iSulphur 14 

. Hydrogen 5.71 

a Carbon 5l*. OH 

^ Nitrogen M 

Oxvgen :«. 14 

CalorieN 5,719 

British tliennal units 10, 294 



22.22 

38. (S8 

30.25 

8.85 

.00 

5.08 

50.19 

.96 
33. (iO 
4,701 
8,462 



13.50 

31.77 

49.35 

5.29 

.33 

5.22 

61.05 

.83 

27.28 

5,785 

10,413 



a3826. a3806. 



13.19 

31.70 

5a 23 

4.88 

.24 



24.64 

32.45 

37.38 

6.63 

.24 



a 3610. i 3605. 



Wa- 
satdL 



64. 






11.45 

42.58 

30.33 

6.64 

.38 

6.27 

50.66 

.94 

27.11 

6,050 

10,890 



10.09 
41.01 
41.91 

6.99 
.49 

5l53 
62.66 

1.26 

23.07 

6,279 

11,302 



37.80 
25i86 
22.30 
1404 
L46 



2,436 
4,385 



Loss of moisture on air drying 



5.60 



7.30 



4.30 2.30 



H 

2 



Air-dried Huinple: 

f Moisture 12. 33 

Vobitile matter 33. 77 

Fixed carbon 52. 20 

jAsh 1.70 

\ Sulphur : 15 

Hydrogen 5.39 

Carbon 02. 58 

Nitrogen 35 

Oxygen 29. 83 

Calories «,05s 

British thennal units 10. \M5 



16.09 
41.73 
32.03 

9.55 
.71 

5.25 
54.14 

1.04 
29.31 
5.071 
9,128 



Thickness of coal l)ed sampled . 



Ft. in. 
5 4 



9.70 

33.20 

51.57 

5.53 

.34 

495 

03.80 

.87 

24.51 

6,045 

10,881 

Ft. in. 

7 6 



&10 



11.15 

32.45 

51.41 

4.99 

.25 



20.49 

34.19 

39.99 

6.93 

.26 



2.50 2.20 28.00 



0.18 
43.67 
4a 34 

6.81 

6.12 

61.19 

.96 

26l53 

6,206 

11,160 



8.07 


13.61 


41.93 


3&92 


42.86 


30.97 


7.16 


Id. SO 


.60 


2.03 


5.40 




64.07 




1.29 




21.59 




6,420 


3,383 


.1,656 


6,090 



Ft. in. 

7 



Ft in. 

7 



Itin.\ Ft in. 



8 



6 



Ft in. 
7 6 



a Samples i'olh»ctftd in tlic coal flolds of east-central Carbon County. Veatch, A. C, Bull. U. S. Geol. 
Survey No. 310. VMYi. i)p. 'J.Vi-r^. 
3()21. Fort St^'ch'. JA) niih's north of, NK. } SW. i sec. 9, T. 24 N., R. 85 W. 

3925. Fort Strolo, J.") miles northwest of, SE. \ NE. i sec. 23, T. 25 N., R.86 W.; upper part of bed,7 
feet 10 inches thick. 
5sni. Lost SoMier, *) miles northeast of. S\V. J 

Ix>st Soldier, [i miles northenst of. SW. \ 

Ix)st Soldier. l.\ miles east of. NK. \ SW. 

Ilanna. I«) mil(>s northwest of, SW. \ NK. 

Walcott. 9 miles southeast of, NW. i SK. 



5HIH. 
5H'2i). 
3790. 
3548. 
5815. 



RE. i soc. 6. T. 27 N., R. 80 W. 

NW. i s(>c. 8. T. 27 N., R. 89 W. Abandoned slope. 

sec. 10, T. 26 N., R. 90 W. Abandoned tunnel. 

see. 11, T. 24N.,R. 83W. 

s«'c. 1. T. 20 N., R. 83 W. 



Rawlins, s miles west' of. SW. \ SW. \ s<-c. 12. T. 21 N., R. 80 W. Surface ezposuie. 
5817. Cherokee siding, 1(K) yards north of. N W. * SE. \ soc. 10, T. 20 N., R. 91 W. Abandoned slope. 
380S. Walcott, 12 miles north of, NW. • SW. 1 soc. 25. T. 23 N.. R. 84 W. 
" 1 s(h;. 25, T. 23N., R. 84W. 



3820 

380»». 

361(». 

3005. 

5949. 



SW 



Walcott, 12 miles north of, SE. 

Same; surfjice sample 

Ilanna: lower iH'nch of No. 2 ])od. 

llanrui; lower part of top Ix-nch of No. 1 b(>d. 

Latham; one-half mile nortliwest of. SE. i SE. \ soc. 14, T. 20 N., R. 93 W. Sh^low prospect. 

COMPARATIVE VALUE OF COALS. 



MESAVERDE COAL. 

The coals of Mesaverde age are not developed to any great extent 
in this field. In the region just south of Rawlins and along the 
western edge of the Ilanna field the openings and prospects are shal- 
low and are worked for local use only. One of these, the Dillon 
mine (abandoned), 4 miles southwest of Rawlins, is filled with water 
below a depth of about 350 feet. Samples from the Mesaverde 
formation at Rock Springs" show heating values ranging from 11,101 
to 12,271 British thermal units on samples as received, and from 
11,574 to 12,782 British thermal .units on air-dried samples. Sam- 
ples taken from prospects and openiags similar to those south of 



a See report by A. R. Schultz, pp. 256-282 of this volume. 
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Rawlins, on the same coals, show heating values ranging from 8,339 
:,o 10,849 British thermal units on samples as received, and from 
3,806 to 11,567 British thermal units on air-dried samples. From 
bhese two sets of figures it is evident that samples taken from surf ace 
Dpenings and prospects do not represent the true value of the coals. 
It is probable that more extensive development of the Mesaverde 
coals near Rawlins will prove them to be bituminous coals comparing 
favorably with the best of those at Rock Springs. 

LARAMIE COAL. 

The Laramie coals of this field are somewhat inferior to the Mesa- 
verde coals. The percentage of ash is somewhat smaller, but the 
moisture content is greater, and in three of the samples much greater, 
than in the Mesaverde coals. No. 5816 was taken about 15 feet 
down the dip from a prospect which had been filled with mud and 
water for nearly ten years. No. 6826 was taken from an abandonee} 
drift only a few feet above the dry course of Lost Soldier Creek. The 
drift has probably been subjected to flooding in the spring for sev- 
eral years past. Nos. 3790 and 3548 were taken by A. C. Veatch** 
from better openings in central Carbon County, and probably repre- 
sent more nearly the true value of the coal. 

UNDIFFERENTIATED TERTIARY COAL. 

The coals of the undifferentiated Tertiary have been developed 
very little in this field. The only entry or drift of any considerable 
size was driven several years ago in a nearly horizontal bed in the 
upper part of the formation near Cherokee Siding. This coal occurs 
in about the same part of the formation as that mined at Hanna, in 
central Carbon County. Analyses Nos. 3610 and 3605, representing 
samples from Hanna, according to Veatch,^ show a fairly good low- 
grade subbituminous coal. It is not improbable that the coal of the 
same age in this field, if developed beyond the zone of surface altera- 
tion, would be of similar quality. Sample No. 5815 was taken from 
lens-shaped masses of brittle, shiny coal found in one of the beds of 
the lower part of the formation, and probably represents local pecu- 
liarities in the coal. 

WASATCH COAL. 

No prospects of any great depth have been opened from which rep- 
resentative samples of the Wasatch coals could be obtained. Sam- 
ple No. 5949 was taken from a shallow surface prospect and was very 
badly weathered. The effect of weathering on the coals of this 
formation may be readily seen by comparing samples Nos. 5930 and 
5374 with Nos. 5375 and 5367.^ In the first two samples, which 

oBull. U. S. Geol. Survey No. 316, 1907, pp. 25^-258. 

b See report by A. R. Schultz, pp. 256-282 of this volume. 
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were taken from a mine and a prospect, the percentages of moisture 
and ash are much less than in the other two, which were taken from 
surface croppings, and the calorific values in British thermal units 
are correspondingly higher. If, as it seems reasonable to believe, the 
effect of weathering on these coals is similar throughout this rather 
small basin, the Wasatch coals of the area covered by this report 
should show a heating value of more than 10,500 British thermal 
imits, and they should be considered as high-grade subbituminous 
coals. 

HISTORY OF DEVELOPMENT. 

Coal was first develoj)ed in this region by the Union Pacific Rail- 
road Company in 1868, in sees. 24 and 25, T. 21 N., R. 89 W. Hay- 
den* makes the following statement concerning the operations there: 

Near Separation, about 10 miles west of Rawlings Springs [Rawlins], a coal mine 
has been opened with a ])ed of coal 11 feet in thickness. I am inclined to believe 
that it is really the same bed as the one opened at Carbon, and also near Rock Creek 
and Coopers Creek. The strata dip nearly west about 10**. The mine has been 
opened from the summit of the hill, and the bed followed down the inclination, so 
that all the coal will have to be taken up the grade, and the difficulties in drainage 
will be greatly increased. The coal is of most excellent quality. There is, above 
and below the coal, the usual drab indurated clay. Below the clay is a bed of gray 
ferruginous sandstone. 

This mine was abandoned in a short time on account of difficulty 
of mining and distance from the railroad.'^ 

No further dovelopniont was attempted in this field until recent 
years. Along the eastern and northeastern border several small 
mines have been opened to supply coal for local use. In sec. 22, T. 
21 N., K. 88 W., a mine (p. 227) was opened on a bed of coal of Mesa- 
verde age. The bed has a thickness of 8 feet 4 inches and is nearly 
vertical. A slope was driven down in the bed with an inclination of 
30° until water was encountered at a distance of 80 feet. At this 
point work was abandoned on account of the difficulty of mining 
economically a bed so nearly vertical. 

Shallow mines have been opened on beds of Laramie age in sec. 18, 
T. 25 N., K. 89 W., and sees. 4 and 16, T. 26 X., R. 90 W., from which 
coal was taken for local use, but these have been abandoned. In 
sec. 8,T. 27N., R. 89 W., two mines were developed on separate beds 
of the same age to a depth of about 100 feet along the slope, but were 
abandoned when ground-water level was reached. A new mine is 
now being opened in sec. 6, T. 27 N., R. 89 W., by Frederick C. Speyer, 
of Split Rock, Wyo., in a 16-foot bed, the lower of the two just 
referred to, which dips 26° SW. The slope is being driven down the 
dip and has reached a distance of 75 feet. The lower 10 feet of the 
coal is being removed and the remainder left for a roof. The coal 



a Uayden, F. V., Rcpts. U. S. Geol. Survey Terr, for 1867, 1868, and 1869, 1873, pp. 97, 98. 
b Lesquereux, Ivco, Rept. U. S. Geol. Survey Terr, for 1872, 1873, p. 333. 
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is being consumed on the ranches of the Sweetwater Valley. In sec. 
27, T. 28 N., R. 90 W., a shaft 4 feet square has been sunk for about 
40 feet down a vertical coal bed of Laramie age 5 feet thick, but it is 
now abandoned and is caving in. In sec. 20, T. 26 N., R. 90 W., 
coal has been mined from a bed in the undifferentiated Tertiary for 
use at the Lost Soldier stage station, but the mine is now abandoned 
and caved. 

FUTURE DEVELOPMENT. 

Several conditions will influence the future development of the coal 
of the area. They are (1) accessibility, (2) water supply, (3) timber 
supply, and (4) market. 

ACCESSIBILITY. 

The coal of this region is readily accessible. The Union Pacific 
Railroad borders the field on the south, and branch lines from it 
could easily be constructed to any part of the field. By the con- 
struction of a railroad from Ejiobs northward along Separation 
Flats all the coal on the east side of the field as far as the gap 
between Whisky Peak and the Ferris Mountains could be easily 
reached. In case a railroad should be built along the fine sur- 
veyed by the Nebraska, Wyoming and Western in Tps. 24 and 
25 N., the coals of the east-central portion of the region would be 
easily accessible. A preKminary survey has also been made up the 
valley of the Sweetwater. If this fine is constructed in the near 
future, as it seems reasonable to beheve, the coals of the Muddy 
Creek region will be the nearest to the railroad in central Wyoming 
a^d will be in great demand. 

WATER SUPPLY. 

The scarcity of water throughout the field has considerable bear- 
ing on the economic development of the coal. Water may probably 
be obtained in any part of the field by drilling to relatively shallow 
depths, but the water so obtained may be highly alkaline and 
unsuitable both for steam and domestic purposes, unless some 
means is adopted for the precipitation of the salts. Artesian wells 
have been drilled at several stations between Rawhns and Tipton 
by the Union Pacific Railroad Company. In nearly all of them 
water was obtained within 600 feet of the surface, but it was too 
alkaUne for use in the locomotives. At Riner water is pumped 
from a 1,600-foot artesian well and also from a 1,400-foot well 
drilled at Old Fillmore and connected with Riner by a pipe line. 
Water from these wells is used to supplement the supply brought 
in the tenders and water cars from Wamsutter and Rawhns. At 
Wamsutter water is obtained from a depth of 1,300 feet in a 1,600- 
foot well. The water from all three of these wells is strongly alka- 



i 
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line, but it is the best tbat has been found between North Platte 
River and Point of Rocks. It is used merely because the haulage of 
water for locomotive use on this portion of the road is too expensive. 
In any part of the field water as good as that obtained at Wam- 
sutter could probably be found by boring to about the same depth. 
Until late in the summer of 1907 all the water for about 3,000 men 
and for the development of the coal mines at Superior was brought 
by rail from Green River. Recently artesian water, which will 
probably furnish a supply sufficient to meet the demand, has been 
obtained at Superior. Any extensive mining development will have 
to be suppUed with water in a similar way from sources outside of 
the field until deep wells can be put down. 

TIMBER SUPPLY. 

The roofs of most of the coal beds are very poor and mines will 
have to be extensively timbered. The area is devoid of timber 
except along the crests of the Ferris and Green mountains, where 
timber is abundant enough to supply extensive operations in the 
northeastern part of the field. Timber for the remainder of the 
area will probably have to be brought by rail from other locaUties 
in the surrounding Rocky Mountain region, and will be a large item 
in the expense of mining the coal. 

MARKET. 

[ This field is situated in about the center of the coal fields of south- 
ern Wyoming. Its coal should have the same market as that at 
present shipped from the Rock Springs and Hanna fields. Coal 
from these two fields has been carried eastward as far as Omaha, 
where it comes into competition with the coals of Iowa and Mis- 
souri; southward as far as Denver, where it is marketed with the 
Colorado coals; northward to the Black Hills, where it competes 
with the Sheridan and Cambria coals; and westward. as far as the 
Pacific coast. During 1907 the demand of western markets became 
so great that eastward shipments from Rock Springs were entirely 
abandoned and all the commercial coal produced was sent west- 
ward. The construction of the proposed railroad up the Sweet- 
water will extend this market eastward down the valley of North 
Platte River and northward to the Owl Creek Mountains. 

The local market for the coal will be very sHght. Outside of 
Rawlins its use will be confined to a few scattering rai^ches and to 
the development of the mineral resources of the surrounding moun- 
tains. 



THE WESTERN PART OF THE IJTTLE SNAKE RIVER 

COAL FIELD, WYOMING. 



By Max W. Ball. 



INTRODUCTION. 

This paper is a brief statement of the results of a survey made 
in 1907 by the writer, assisted by B. L. Johnson, J. T. Singewald, jr., 
Li. Reinecke, Robert D. Sawin, and for a month early in the season 
by V. H. Bamett. Geologic and topographic mapping was done on 
a scale of 2 inches to the mile. Locations were determined by 
pacing from land-subdivision comers; elevations were based on 
aneroid-barometer readings, controlled by a Hne of levels run diag- 
onally across the field from Rawlins to Baggs. 

* The map (PI. XIII) accompanying this paper has been compiled 
from the field sheets to show only the more prominent cultural and 
drainage features and the main geologic facts related to the occur- 
rence of coal. The boundaries of the coal-bearing formations are 
indicated, but no attempt is made on this map to show the location 
of actual coal outcrops. With the exception of a few comer stones 
near Five Buttes and a few stones that were established along 
Muddy Creek by E. Lambert, county surveyor, no land corners 
were ever set in Tps. 14, 15, and 16 N., in this field, and the 
location on the map of the features in this part of the field can 
not be considered accurate. In preparing the present base map 
the lengths of the land fines as given on the plats of the original 
Land Office surveys were accepted as correct and were plotted by 
so balancing the recorded distances about vertical and horizontal 
right lines intersecting near the center of the map that the distor- 
tions due to convergence of meridians and errors of surveying were 
distributed equally over the sheet. As a result of this balanced 
plotting of distances rather than directions the length of the sides 
of any given township or section is the same as that shown on the 
Land Office plat, but the shape of the township or section may be 
different from the shape given on that plat or from the shape which 
would be obtained if the balance fines were located in some other 
position. Thus this map does not exactly agree with the map of 
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the Great Divide Basin field (PI. XII), or with the map of the east- 
central Carbon County fields, « both of which were plotted about 
balance lines intersecting near their own centers. When the entire 
Wyoming area of the Little Snake River field shall have been sur- 
veyed, a final report will be published, accompanied by a complete 
contour map. 

The writer wishes to acknowledge the receipt of valuable infor- 
mation and assistance from the Union Pacific Railroad Company; 
E. Lambert, county surveyor. Carbon County; W. S. Smith, M. W. 
Dillon, L. Calvert, A. Stratton, and others. 

GEOGRAPHY. 

The coal field drained by Little Snake River extends fromthft 
Sierra Madre westward to and partly into the Red Desert, and Inim 
the summit of the Elkhead Mountains of Colorado northward tOf^iSbti 
divide between the Pacific and Great Divide Basin drainages, a^feir 
miles south of the Union Pacific RaUroad. :■ * 

The area discussed in this paper is located near the middle of the so^tk* 
em boundary of the State . It extends along the Union Pacific Rail^Md 
from Rawlins to Red Desert 'Station, and southward to Little Sankft 
River between Baggs and Dixon. It comprises all except the soiilih 
east comer of the Wyoming portion of the Little Snake River fieU^ 9M^ 
well as that part of the Great Divide Basin field which lies soi 
the Union Pacific Railroad and east of range 96. It joins alongl^l 
Union Pacific Railroad with the work of E. E. Smith in the 
Divide Basin field (pp. 220-242), at the northwest corner with tbij|k 
A. R. Schultz in the Rock Springs field (pp. 256-282), and at the m 
east corner with the mapping of A. C. Veatch^ in 1906 in the 
coal basin. It is separated by the Elkhead Moimtains from 
Yampa field mapped by Fenneman and Gale in 1905.*' 

The eastern part of the area consists of high plateaus and 
cut by deep, rocky canyons. West of this is a depression, in placjHl.^ 
simple valley, elsewhere a broad area of low, irregular relief. i| 
followed by a series of hogbacks and low transverse ridges whio|i^j 
the north end of the field give place gradually to the broad, 
paratively level expanse of gentle dip slopes, dry lake beds, 
alkali flats forming the eastern border of the Red Desert. The 
expanse is terminated on the west by the brilliant red and 
escarpment of the Laney Rim, and on the south by the highly col 
bluffs which extend eastward from Flat Top Mountain and 

south of the mouth of Red Creek form the western boundary of 

_ ■ — — — »■ 

o Veatch, A. C, Map of the coal fields of east-central Carbon County, Wyo. : Bull. U. 8. Geol. Ss 
No. 316, 1907, PI. XIV. 

6 Fenneman, N. M., and Gale, II. S., The Yampa coal field, Routt County, Colo.: Bull. U. S. ( 
Survey No. 297, 1906. 




248 CONTRIBUTIONS TO ECONOMIC GEOLOGY, 1907, PABT II. 

and as a rule somewhat conglomeratic. The pebbles of the con- 
glomerate are small and usually chert, although near the Union 
Pacific Railroad fragments of Carboniferous limestone and Creta- 
ceous shale were observed by E. E. Smith.^ Smith found that in the 
area north of the railroad this conglomeratic sandstone is underlain 
by a mass of beds about 800 feet thick composed of alternating layers 
of shale and rusty-brown conglomeratic sandstone, the latter decreas- 
ing in number, thickness, and conglomeratic character toward the 
bottom. For several miles south of the railroad there are no satis- 
factory exposures to show the southward extent of these beds. In 
the southern portion of the area the heavy sandstone is separated by 
3 to 100 feet of dark shale from a thin bed of rather coarse, highly 
quartzose conglomerate with chert pebbles held in a matrix of coarse 
chert and crystalline quartz. In some places a second conglomerate 
is separated by about 100 feet of shale from the first. The coal beds 
of this member are the most extensively prospected in the area, the 
Muddy Bridge and Dixon Cut-off openings and a number of smaller 
prospects being on these beds. 

Overlying the basal member is a member consisting of clay shale 
and sandy clay, with a small, extremely variable amount of soft 
sandstone, either massive, or thin bedded. In the most northerly 
exposures, which occur about midway between Coal Bank and 
Chicken springs, the clay is white and the sandstone gray, whereas 
farther south the color of the rocks is gray, brown, and, near the 
river, almost black. In some places toward the south the beds con- 
tain large quantities of cherty conglomerate; in other places this 
conglomerate is confined to the top or to the top and bottom, and 
elsewhere it is absent. This member contains no coal beds. 

Gray and brown sandstones with interbedded gray, brown, and 
drab shales and numerous coal beds compose the next member. The 
coal beds have not been prospected, although very prominently 
exposed at Coal Bank Spring and along the ridge west of FiUmore 
Creek. 

The division between the uppermost or fourth member and the one 
underlying it is based on a conglomerate which Smith ^ observed in 
the north end of the Great Divide Basin and traced southward to 
Fillmore, finding evidence of unconformity. The conglomerate was 
observed for about 4 miles south of the Union Pacific Railroad, 
showing distinct unconformity; but beyond that point it is com- 
pletely obscured by gravel and other covering. Lithologically the 
beds above the conglomerate resemble those immediately below, con- 
sisting of interstratified gray and brown sandstones and brown, drab, 
and black shales, with many beds of impure coal, and near the top 
a peculiar brown shale weathering greenish. 

o See table, pp. 224-225. 
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Green Kiver Basin. In the north end of the field the beds change 
gradually from a dip of 25** on the eastern mai^in of the coal field to 
a practicalh" horizf>ntal position along the Union Pacific Railroad 
west of Latham, forming here the south end of the shallow syncline 
which is the main structural feature of the Great Divide Basin. AD 
the westward -dipping formations south of a line drawn roughly 
from Red Desert station through Echo, Coal Bank, and CShicken 
H|)rings lie on the eastern slope of what King ° called the Washakie 
Basin, the northeast corner of which is indicated by the angle of the 
Lanc^y Rim. The beds composing this rim strike parallel to the rail- 
road with a very low southerly dip as far east as a point south of 
Red Desert, where they turn southeastward, dipping from 2° to 
4? SW. Throughout the south end of the area the Mesaverde and 
Laramie formations dip 12° or less to the west. Near the top of the 
Laramici the dip increases to 28°, and this dip prevails to the plac« 
when*, tlui lowcsr beds disappear beneath the overlapping upper 
Wasatch, whic^h here, as farther north, dips 1° to 4° W. 

Th(» sim|)licity of structure and general low dips of the field favor 
easy and economic development of the coals. So far as observed no 
faults of any appreciable magnitude disturb the continuity of the 
coal ImhIs anywhere in the field. That minor faults are present in the 
region of fokhul rocks near Rawlins is shown by the following state- 
ment by M. W. Dillon regarding the Dillon mine: '^The first fault is 
a downthrow of 4 feet about 200 feet from the portal, the next is an 
upthrow of 4 feet 240 feet from the portal, and the next a downthrow 
of () feet about 450 feet from the portal of the slope.'' 

THE COAIi. 

PHYSICAL PROPERTIES. 

The Mesaverde coal as exposed at the Dillon mine is very compact 
and hard. As there are no surface exposures of this bed in the vicin- 
ity, it was impossible to determine the effects of surface weathering, 
but in the mine the (»oal is black and clean, with a submetallic luster, 
showing a smooth, unweathered face down to the water which at 
present fills the bottom of the slope. At the Robertson opening the 
Mesaverde coal presents a clean, compact face without partings or 
inferior streaks. 

The Laramie C(^al bod ox])osed at the Nebraska mine is composed of 
alternations of clean, firm coal and softer, slightly crumbly layers 
which weather rapidly. The coal in the harder benches is black and 
compact, and has a slightly resinous luster. 

The bods of the basal member of the upper coal group are made up 
of benches of coal with thin partings of bone. The coals are not so 
compact . clean, or black as those of the Mesaverde, and they weather 

a v. S. Tiool. Kxplor. 4inh Par.. Atlas, 1S76, Map II. 
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much more rapidly, having a cracked or minutely jointed appearance 
in surface exposures, with selenite and ferrous sulphate in the cracks 
and along the joint planes. 

The coals in the next higher coal-bearing member of the upper coal 
group occur in zones as much as 60 feet thick, composed of coal beds 
from 1 to 10 feet thick, separated by beds of sandstone and shale of 
about the same thickness. Although some of the coal is clean and 
firm, much of it is dirty and shaly, and all seems to air slack rapidly. 
Selenite and ferrous sulphate are present in the coal in large quantities. 

Only a few exposures of the coals of the topmost member of the 
upper coal group were encountered. The occurrence of the beds is 
similar to that in the next lower member, but the coal is for the most 
part dirty, shaly, and gypsiferous. Small seams of brown coal appear 
among the beds, showing the nearness of the coals to true lignites. 

SECTIONS AND ANALYSES. 

Wherever it was possible to procure samples of coal not too much 
weathered, they were taken and forwarded to the fuel-testing laboratory 
at Pittsburg, Pa., where they were analyzed under the direction of F. M. 
Stanton. Sampling was done according to the regulations given on 
page 12. Detailed sections of all good exposures encountered were 
measured. The tables below give the analyses of all samples obtained, 
sections of all beds sampled, showing the thickness of the bed repre- 
sented by the sample, and a sufficient number of additional sections 
to represent each coal-bearing zone by one or more typical sections. 

Analyses of coal samples from western part of Little Snxike River coal field, Wyoming. 

[F. M. Stanton, chemist in charge.] 



Name of formation. 



Laboratory No. 



o 
u 



Sample as received: 

[Moisture 

Volatile matter. 

Fixed carbon... 

(Ash. 

tSulphur 

Hydrogen 

Carbon 

Nitrogen 

lOxygen 

Calories 

British thermal units . 



Loss of moisture on air drying. 



X 

u 



Air-dried sample: 

. (Moisture 7. 93 

Volatile matter 34. 70 

Fixed carbon 48. 72 

/Ash 8. 65 

tSulphur 50 

. Hydrogen ■ 5.02 

^^Carbon 65.32 

>^ Nitrogen 1. 35 

lOxygen 19. 16 



Mesaverde, 

near base of 

upper member 



5297. 



10.14 
33.87 
47.55 

8.44 
.49 

5.17 
63.75 

1.32 

20.83 

6,116 

11,009 



5340. 



13.62 

34.55 

43.14 

8.69 

1.44 

5.53 

58.78 

.89 

24.66 

5,744 

10,339 



Lara- 
mie. 



5324. 



19.20 
36.46 
40.56 

3.78 
.34 

5.74 
58.88 

1.34 
29.92 
5,401 
9,722 



Upper coal group, basal member. 



5298. 



20.68 
35.97 
33.45 



9. 
1. 
5. 



90 
11 
44 



51.84 
.72 
30.99 
4,843 
8,717 



2.40 



1.90 



2.30 5.80 



.Calories. 

British thermal units . 



Thickness of coal. 



6,266 
11,280 



11.95 

35.22 

43.97 

8.86 

1.47 

5.42 

59.93 

.91 

23.41 

5,855 

10,539 



17.30 
37.32 



41. 
3. 



51 

87 

.35 

5.61 

60.27 

1.37 

28.53 

5,528 

9,951 



15.80 

38.18 

35.51 

10.51 

1.18 

5.10 

55.03 

.76 

27.42 

5,141 

9,254 



5342. 5448. 5447. 5299. 



25.04 
46.74 
20.71 

7.51 
.39 

5.55 
51.13 
.73 
34.69 
4,680 
8,424 



23.99 

28.49 

39.41 

8.11 

.97 



26.02 

30.08 

37.85 

6.05 

1.01 



4,499 
8,098 



4,641 
8,354 



10.26 

22.23 

67.68 

9.83 

.87 

2.72 

67.94 

.77 

17.87 

5,762 

10,364 



6.50 9.80 I 12.80 



1.70 



19.83 

49.99 

22.15 

8.03 

.42 

5.17 

54.68 

.78 
30.92 
5,005 
9,010 



15.73 I 

31.59 I 

43.69 I 

8.99 

1.08 



4,988 
8,978 



Ft. 
4 



m. 
6 



Ft. 
11 



in. 




Fl 
8 



in. 




Ft. in. , Ft. in. Ft. in. 
2 1 2 5 6 



15.16 

34.49 

43.41 

6.94 

1.16 



5,322 
9,580 



Ft. in. 
12 



8.71 

22.61 

58.68 

10.00 

.89 

2.67 

69.12 

.78 

16.64 

6,861 

10,633 



Ft. in. 
2 2 
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In addition to the results shown in the table, a determination of 
volatile matter by a modified method was reported. This differs 
from the method adopted by the American Chemical Society for 
obtaining the volatile matter in that the sample is given four min- 
utes of preliminary heating over a low flame, then seven minutes 
over the full flame of a Bunsen burner, while in the regular method ' 
there is no heating preliminary to the seven minutes over the Ml 
Bunsen flame.* Sample No. 5342 in the table gives a rather start- 
ling proximate analysis by the regular method, as shown by com- 
paring it with No. 5298, taken from another bench of the same bed. 
By the modified method the volatile matter in the two samples is 
as follows : 

No. 5298, as received 27. 90 

No. 5298. air dried 29.62 

No. 5342, as received 27. 04 

No. 5342, air dried 28.92 

F. M. Stanton, chemist in charge, writes concerning sample No. 
5342: 

The high volatile matter does not indicate very much in this kind of coal, and 
I would suggest that in any classification on this coal the modified volatile results 
be used. We have found repeatedly that volatile matter in high-moisture coalB 
is very unsatisfactory as determined by the official method, while the modified 
method gives very concordant and satisfactory results on all types of coal and lignite. 

Location^ geologic position^ and sections of coal beds in western part of Little Snake River 

fkldf Wyoming. 



For- 
ma- 
tion. 



Eco- 
nomic 
desig- 
nation. 



Member. 



Labo- 
ratory 
No. 



Location. 



a 

O 

c 



I 



E 



s! 

E 

c 

u 

I 

c 

c 
u 

2 



Section of bed. 



Shale, grav 

Coal, dirty. 



Latham. 6^ miles south of; SW. I i 
SW. i sec. 23, T. 19 N., R. 93 W. ' 



Shale, 
Coal, 
erous 



Ft in, 
6 



e, gray. 
, shaly, 



gypsif- 7 



Shale, gray 6 

Coal, shaly 4 

Shale, bituminous.. 
Coal, shaly 2 

Shale, brown 



2 
9 
1 



26 e 



Creston. 9 miles south of: Coal 
Bauk Spring: NE J X\V \ sec. 3, 
T. IS X.. R. 92 W. 



Sandstone 

Coal, dirty, shaly. . . 1 

Shale, gray 1 

Coal, good 3 

Shale.gray 2 

Coal, shaly 5 

Shale.gray 4 

Coal, fair 2 

Shale, bituminous.. 1 

Coal, fair 3 

Shale.gray 9 

Coal, shaly, gypsif- 8 
erous. 

Sandstone 6 

Shale, grav 10 

Coal, <iirty. 2 



2 
8 
10 
4 
3 
9 
9 



61 6 



omplete description of tho uuxlitiod nioihod and general comparison of results by the two 
see Bull. V. S. C.<x>l. Survey Xo. 323, 1W7. pp. 3o-39. 
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Xoeation, geologic poHtion, and sectioni of coal bedi sampled in tveatem part of LiUUSnatt 
River field, Wyoming — Continued. 



BURNING. 

Much of the coal of this field is burned along the outcrop. The 
amount of burning is relatively small in the Mesarerde and about 
equally prominent in each of the other coal-bearing formations.^ In 
some places the effects on the adjacent rocks can be seen several feet 
from the actual seat of burning; in others, rocks a very short distance 
eway are not affected. A quarter of a mile southeast of Muddy 
Bridge a small caved drift in the Laramie' formation exposes'about 
18 inches of highly bitumirious"shale underlain by a few feet of dirty 
coal. Near by the bituminous shale has been burned out, causing 
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sintering and slumping of the overlying shaly sandstone, but the 
dirty coal composing the lower part of the bed is apparently not 
affected. In this connection attention should be called to the fact 
that sarni)le No. 5299 in the table above was taken from a 2-foot bed 
separated by 3 feet of shale from 15 feet of burned coal. The physical 
appearance of the bed samj)led was not altered by the burning, but 
the chemical analysis shows decided differences between this sample 
and the others collected from the same zone; notably, increased fuel 
value; lower air-drying loss; low volatile matter and high fixed 
carbon, giving high fuel ratio; and, in the ultimate analysis, low 
hydrogen and oxygen and high carbon. Thus this coal in close 
proximity to a burned bed has by alteration become of considerably 
higher grade than its unaffected neighbors. 

RELATIVE VALUE. 

Unfortunately there are in this field no openings on the coals of 
the two upj)er members of the upper coal group, and it was impossible 
to procure un weathered samples of these beds for analysis. The 
samples, all from the three lower coal-bearing zones, have lower fuel 
values than the samples from the same zones collected by Veatch® in 
the east-central Carb(m County fields in 1906. This may be due to 
the greater amount of folciing in the rocks of the eastern fields, but it 
must be borne in mind tliat most of the samples collected in eastern 
Carbon Comity were from working mines or other adequate openings, 
whereas of the samples from this field two are from abandoned inines 
and the remaiiuier from pr()s})ects. The eastern Carbon County 
samples, then, rej)resent coal which is much fresher, less weathered, 
and nearer the true value than the samples from this field. 

Witli tlie exception of the coal No. 5299, which is beUeved to have 
increased in value by the burning of an adjacent bed, the coals of this 
field decrease in value from the lowest to the highest coal-bearing 
zones; from bituminous coal at the Dillon mine through increasingly 
low-grade subbituminous almost to lignite in the uppermost member 
of the upper coal group. 

DEVELOPMENT. 

Development in the area has been confined to a slight amount 
of prospecting and a few small openings to supply the local demand. 
The Dillon mine (Mesaverde) produced good coal for several years 
prior to 1900 or 1901. M. W. Dillon, the original owner of the mine, 
says the mine was closed down by the people to whom he sold it 
because faults were encountered in the rooms. The coal was used 
in RawHns, 3 miles away, as was also that of the Nebraska mine 
(Laramie), 4 miles southwest of the Dillon opening. 

a Bull. U. S. Geol. Survey No. 316, 1907, pp. 253-258. 
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The remaining devel()j)nient consists of a small opening in the 
Mesaverde about a mile east of Sulphur and another opening in the 
base of the upper coal group a mile west of Muddy Bridge, the i)rod- 
uct of each being used b}' two or three rauches in its neighborhood; 
a few prospect drifts and slopes in Coal and Cut-off gulches, between 
4 and 5 miles northeast of Baggs; and some small prospects in the 
hogbacks east of Muddy Creek, between the Corlctt ranch and the 
old Washakie stage station. 

Although the present demand for coal is greater than the supply, 
further development in tliis field does not seem probable until the 
good coals have railroad connections. The markets to the east and 
west along the Union Pacific Railroad are supplied by the Hanna, 
Rock Springs, and Uinta County coals, and a possible southern outlet 
over the Denver, Northwestern and Pacific Railway, now building, is 
blocked by the Yampa field of Routt County, Colo. 

The Union Pacific Railroad Company is contemplating a line from 
either RawUns or Wamsutter southward across the field through 
Baggs to Craig, Colo. If it is built from Rawlins the Mesaverde coals 
in the eastern part of the area will be developed; if from Wamsutter, 
the basal upper-group coals from the old Washakie stage station 
southward will probably be opened; and in either case the coals near 
Little Snake River will be thoroughly prospected and worked. The 
natural market, however, for the Little Snake River coals is in 
the Encampment copper district, which lies along the Sierra Madre 
on the eastern border of the field. 



THE NORTHERN PART OF THE ROCK SPRINGS COAL 
FIELD, SWEETWATER COUNTY, WYOMING. 



By A. R. ScHULTz. 



INTRODUCTION. 

This paper is a brief preliminary statement of the results of a geo- 
logic survey of the northern part of the Rock Springs coal field, Wyo- 
ming, made during the summer of 1907.^ The region mapped, with 
the exception of two townships, was covered by the public-land sur- 
veys. A considerable tract was resurveyed by the General Land 
Oflice in 1906 and twenty-four townships were resurveyed in 1907. 
As economic considerations demanded that the work be based pri- 
marily on the Ijand Office subdivisions, because these subdivisions are 
the units of economic importance, it was necessary to do different 
kinds of work in different parts of the field. 

In the areas where resurvey inspection work was carried on, the 
geologic work was executed in connection with the inspection. All 
geologic locations along the land lines, as well as within the township 
sections, were measured by stadia. An idea of the accuracy of the 
location of coal prospects, outcrops of coal beds, and fossU locahties 
may be had from the fact that approximately ninety locations were 
obtained in each square mile. 

In the unsurveyed townships, T. 23 X., Rs. 103 and 104 W., it was 
neiH^ssarv to establish Government comers before the lands could be 
dassitiod. In this area detailed geologic mapping was carried on 
in connection with the subdivision work, and a complete geologic 
map« showing all the coal croppings and prospect pits, was made as 
that work pn>grt^s8ed. The geologic and topographic locations, as 
well as the line measurtMuents, were made bv stadia. 

(Outside of the art^as of detailed mapping all locations were made by 
pacing sivtion lines or fnun laud corners found by such pacing. Lines 
weft^ run oue-fo\irth to ont^lialf mile apart, and all the more important 
QOld IhhIs were traversed and the traverses tied to land comers. 



©t li«» i>artu'«5 oii^A^wl ill lUAppir^ th*? sr^^K^^- ciiang^ from time to time, as they 

i4l49t ^m^T tttUvls or U'fl in orvWr to lake up o?ti«»r work. The men assisting in the geo- 

Ml% Vv U. l^niT'tt. v.; K. liartoti. J I . Rich. G. C. Macson^ J. J. GaOowaj. E. B. Hop- 

tiijr^ mkI >» , r jiiit^w aKl. v^C th»:»:>^', only ih^ ar<i two were with the party for the entire 
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ridges form in many places precipitous bluffs, while in parts of tl 
lieM the beds i>n»sent characteristic hadland topoj^raphy. 

liii^e sand dunes formed by the migrating sands are the mostco 
s])iciioiiH topograj)hic feature in the northern part of the field. 

The soft b(»ds of i\w Wasatch form a low depression along the s^ 
<linal trough of I h(»(ireat Divide Basin. This formation contains nai: 
erous b(Mls of coal, few of which are well exposed. The topograph 
f(»a(ur(»s an' such that the coals are readilv accessible. 

In this field igneous rocks rise like landmarks out of the aridpli 
teaus of tlu* Red Desert. The lava forming these rocks flowed from 
little grou]) of volcanoes far removed from similar centers of igneoi 
activity. Their nearly concentric cones, needle-like necks, ineguli 
dikes, and table-like sheets afford a striking contrast to the top 
gra])hic features of the surrounding hills. 

The drainage for the most part Hows to the Pacific coast. Part 
tin* area, however, on the northeast lies witliin the Great Divide Basi 
which has no outlet. The main drainage is not affected by ti 
Hock vSprings dome, which in a way connects the two mountain range 
I'iuta and Wind River. Hitter Creek, the only prominent stream 
this Held, lK>ws across the central portion of the dome at nearly rig 
angles to the major axis and has carved a broad valley, along whi 
the Tnion Pacilic Railroad was constructed. The three large trib 
tariffs o{ I^itier Creek, however, have been shaped indirectly by t 
foM. On account of the dilTerence in the hardness of the bedsthi 
vallcNs exiend along the strike of the beds and are approximately 
right angles to I^itler Creek. All the area not tributary to BitI 
Creek drains to the east, and the water Hows into the Great Divi 
Uasin. which iiu*hules an aiva of approximately 4,200 square mil 
The di\ ide between these tWi> drainage systems lies along the crest 
Cathedral IMutV or l.anev Kim. swiuirs northwestward and crosses t 
Cnioti Tacitic Kailri^ad track just west of Kobinson, thence trends 
a northwesterh diivction ti^ Steamboat Moimtain. thence northwfl 
to Soiiil\ PaNs, where the east and west divides reunite. 

The Kvaiion of this diNide within the area mav be seen on 1 
acoo»npan\ u\j: i\iap. Tl. XIV, also on Ti. Xll. 

h\ jl\eiuvai Pixido Uasin thort* ar^^ numerous small dr>' lake b» 
alkali lakes, attvi alkali. v':a> . an^: rt\i :'.a:s, the larirest being the B 
IVn<^v; !!:i*. . t:e:a :*:.o vc-.^.tor .^f :l'.c '^u^iv. Ir. :V.o northern part of t 
t:o!vi w.tlv.t*, :*::o >:i:ui vi',:r,i* :ire:5. :'::«'rt^ :ir-v- :i".sj :i;inierous small lat 
: ■.;-,■, :;:\^ !x\' l\\ v.'.o.", :v,i: >v.v^\\ r.v,.: u o *.v. ::v.,: ':v::oa:h the sand dun 

v. '. *. \ . -. :; ": u" •, : *. : ": : > '.v ;: . .^ v. x t* r> (c y\ r.v ks ,s rt" t x p.xsevi . and the c 

. • ... 
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GEOLOGY. 

STRATIGRAPHY. 

OUTLINE OF GEOLOGIC SUCCESSION. 

The present investigation led to the conclusion that the subdi- 
ions previously mapped by King and Powell could not be applied 
the sequence of rock in this region. The fossils collected by this 
•ty and studied by F. H. Knowlton and T. W. Stanton indicate 
,t the several formations have the geologic time values indicated 
the accompanying table, where the general character and suc- 
3ion of the. Cretaceous and Tertiary rocks, together with their 
nomic importance, are set forth. 

Section of Cretaceous and Tertiary rocks of Sweetwater County, Wyo. 



O 

O 



Formation. 



Green River. 
Unconformity. 

Green River. 

Unconformity. 



Economic 
designa-j 
tion. 



03 
CO 



a ® 

■33 

Eh 



350 



600 



Wasatch, a 



Unconformity. 



Laramie (?) 



400 
to 

825 



Black 

Rock 

coal 

group. 



1,200 

to 
+2,650 



Black 
Buttes 

coal 
group. 



±2,371 



Description. 



Massive irregular bedded 
sandstone. 



Thin-bedded shales, sand- 
stones, and limestones, some 
of which are oolitic, for the 
most pftrt light colored, 
white, gray, yellow, or 
greenish. 



Variegated clays, shales, and 
sandstones, the sandstones 
in places being slightly con- 
glomeratic. 



Alternating layers of white, 
yellow, and brown sand- 
stones, gray, drab, and car- 
bonaceous shales, with coal 
beds and conglomerate con- 
taining granite and quartz- 
ite pebbles. Numerous 
bands of white concretion- 
ary sandstone weathering 
in irregular shax>es. BasEd 
sandstone is conglomeratic. 



Massive basal bed of white 
and yellow sandstones, 
showing traces of conglom- 
erate in places; forms prom- 
inent scarp. The overly- 
ing bed consists of variable 
sandstones, clay, and coal 
beds. Fossils abound in 
places. 



Economic value. 



Most important sprlng^ 
li o r i z o n. Contains 
some coal. 



Proliflcally coal bearing. 

Many thin beds of coal, and 
at least one bed 25 feet 
thick occurs in this group . 
No mines worldng tms 
coal. One prospect east 
of Hallville. Coal mined 
for ranch use at Hooton's 
prospect, T. 23 N., R. 
104 E. Yields artesian 
water. Flowing well at 
Bitter Creek. 



Coal bearing. 

Numerous Important beds. 
Old mine opened and 
worked on these beds 
near Black Buttes sta- 
tion. New mine opened 
in 1907 south of Black 
Buttes. Prospects at va- 
rious points. May yield 
artesian water. 



tbundant collections of plants have been obtained from the lower third of this formation and deter • 
id by F. H. Knowlton, who studied the collection, as undoubtedly Fort Union. 
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Section of Cretaceous and Tertiary rocks of Sweetwater County , Wyo. — Contmnei 




Fonnation. 



Economic » ^ 
designa-, ^£ 
tion. 






Lewis shale. 



±750 



Almond 
coal 900 

group. 



800 



Mesaverde 



§ 



Rock 
Springs 

coal 
irroup. 



2.400 



A'iO 



MO 



-» .xV 



Description. 



Economic Taloe. 



Dark gray, drab, and black '■ 

shales, highly gypsiferoiis, Possible source of ctoyMl 
with some soft shaly sand- Natural routes al tnsti 
stones and large ooncre- i Not known to beeoi! 
tions. Produces region of bearing, 
lowreliet 



Soft white and brown sand- 
stones, sandy shale, and 
clay, with numerous beds 
of coal and bituminous 
shale. 



Coal bearing. 

Many coal beds. NnuF i 
ous prospects throa^Mt 
the field. Coal from flm 
beds has been minBdrt 
Rock Springs and Foint 
of Rods. 



Massive white and yellowish i 
sandstones, with little shale i 
and ferruginous matter. I 
Upper third conglomeratic, j 
witn fine black and gray ' 
quartz pebbles. Sandstone 
forms pronounced escarp- : 
ments and hogback ridges. I 



Yields artesian wits Id 
parts of field. 



Wliite to yellow sandstone, 
interbedaed shale and clay 
with several largp coal beds 
and numerous thin beds 
ranging from a few inches 
to 2 or .S feet The heaviest 
sandstones are grouped 
near the base (rf the forma- 
tion. 



Proltflcally coal bcaiiD|> 

Many large coal bedsind 
numerous smaller liedL 
Best coal hi the Sod 
Springs field. Impartint 
mines at Rock Sniii9 
and Superior. Mtnf 
prospects and drifts 
opened. Artesian-«iis 
sone. Flowing weUs it 
Superior and Roek 
Springs. 



Drab, yellow, and brown 
sandsUmes and interbed- 
ded shale and shaly sand- 
stone with little or no bitu- 
minous matter. Massive 
sandst<mes are grouped 
near top of formation, giv- 
ing rise to the "Golden 
WaU." 



Shalv sandstone and arena- 
ceous shale, in places hiehly 
gypsifeious. Much or it 
very friaWe, producing low 
benchesand badland lidges. 



Black and dntb shales, veiy 
soft and friable- 



Important artesian-viiv 
lone. 



io.\i.-iu:arixg fiirmatioxs. 



MKSWKRPE. 



Tho oUlost ooaMvariuiT rooks ox[vv>ih1 in tliis area are of Montana 
Ai^*. It i^ ivvssihlo Tl\at tho FT\>ntior formation of the Colorado group 
mav contain worknMo Ivds of ooaU and that along the axis of the 



^s^^^ 
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The character and thickneBs of the ooal beds in the 
coal group are shown in the following Bectionfi: 

SectUmg of coal beds in the Rock Springs ootd group. 



Locution. 



iKicatian. 






T. R. 



BectioD of coal bed. 






T. B. 



Ft. in. \ 

BandstosK lU > 

CK)Tered 12 BE. J BE. i. 10 21 

NE. JKE.i 19 21 102 Coul 5 i 

Bhale 3 



Siude.. 
IM Banc 



ao 



Bhale 7 

Coal 

sw.iNE.i- ao 21 102 ^J{^;;: ■ ■ 2 ^l 



6 BE. I NW. i. 



11 



Bhuie 4 

BaDdstone 2 



14 21 



Shale... 

GoaL. 

104 Banc 



BW.jBw.i. 32 21 102 g^'J^^;;;. J 



C-oal 5 C BE. JBW. J. i 22 21 



15 6 



Bbale... 
CooL. 
Bhaie.. 
CoaL. 
104 Bhate.. 
OaT-.., 
CoaL.. 



Bandetone (i 

Bhaie 11 

KE.iNE.i. 4 21 103 gh^^::;;;;;: | 



BE. i BE. i. 27 21 



30 



Sane 
SialB... 

CoaL. 
104 Shale... 

CoaL. 



Bhale 1 

Coal 1 

Bhaie 4 

XW.iNE-i. 8 21 103 Bandetone.. 8 ..^. , ^f i ^ 9i 

Coal 4 5 SW.JSE. i. 34 21 



Shale. ... 

CoaL.. 

104 Shale.. 

CoaL.. 



SE.iKE. i. 9 21 103 



Basdcnone. 
CoaL .... 



5 



BandstoDe. 
Shale. . . . 

Coal 

Shale.... 



11 
o 

1 (i 

8 

1 



SW. i BE. J. 34 21 



CoaL ; 

Shale. ^^ 

104 ' Sandstone.^ 



NW.ISW. i. 12 21 103 Coal b ti SW. i SW. J. 35 21 



Sandstone... 

Sliaie. 

CoaL 

104 Shale. 



13 6 



Almond coal group, — The Almond coal group is of second in 
tance in this field. The coals are not so good as those of the '. 
Springs group, and up to the present time have not been derel 
The Almond coal group is prolifically coal bearing. It consis 
beds of carbonaceous shale, clay, and brown and gray sands 
with numerous beds of coal. Several coal beds, from 2 to 8 feet t 
have been prospected in various parts of the field. 

Mines were opened in these beds just east of Almond, or Poi 
Rocks, when the Union Pacific Railroad was first built. They 
soon abandoned, however, and not reopened until the summer of 
The old No. 6 mine at Rock Springs was opened in these beds, 
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ated for a short time, and then abandoned, as the coal is inferior 
to the Rock Springs coal. 

The following sections, which are a few of the numerous measure- 
ments made of these beds, will show their character and thickness; 

Sectkme of coal beds in the Almond coal group. 



andatone.. S 
Coal 7 

Hiid Hhule. 



I Sandstone... 1-F 
1 + 
4 0+ 



Overlying the Lewis shale occur two groups of coal beds, separated 
from each other by an unconformity of considerable magnitude. For 
convenience in the following discussion the lower will be called the 
Black Buttes coal group and the upper the Black Rock coal group. 
The unconformity between these two groups may in places readily 
escape observation. 

Black Buttes coal group. — Along the east side of the dome the Black 
Buttes coal group lies conformably upon marine Lewis shale, which 
weathers readily and produces regions of low relief. The basal mem- 
ber of the Black Buttes coal group consists of a massive bed of yellow- 
ish-white sandstone, in places over 100 feet thick and not known to 
be coal bearing. This member, resting upon the soft, friable Lewis 
shale, forms steep hills and cliffs along the contact. The rocks above 
this sandstone consist of a series of variable sandstone, clay, and coal 
beds that lie exposed in the low hills and ridges east of the main 
scarp. On the west side of the dome this group is absent and the 
Black Rock group rests unconformably upon the Almond coal group, 
and all traces of the Black Buttes group and Lewis shale are con- 
cealed by overlap. Considerable prospecting has been done at vari- 
ous places aloi^ this coal zone, and good beds of coal exposed. 
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Near Bkck Buttes station the Union Pacific RailnMid Company 
opened a mine in 1S6S. which was worked for some time and then 
abandoned. Hie old HaU mine. 2 miles south of HaDviDe station, 
was opened in these beds. After working a few years tbev were 
abandoned, as the coal was not so good as that mined at Rock Springs. 
During the summer of 1907 a mine was opened in these beds 1^ miks 
south of Black Buttes station, but up to the close of the field season 
no shipments had been made. Hie following »<'tions iDastrate the 
thickness and character of the coal beds in the Black Buttes coal 
group: 

Stetian* of coal htdt in the Bladt Butt€$ omI vnr:*^^ 



LoekUoc 
Sec. T. R. - _ _ c«*jt«. 



SE.iXE.t- 9 1* IflO C4ml 5 



-• 



XE-jsw.j. u n am 



Coal 



SW.tSW.i. 10 li 100 Z^ "".'.". I 



4 

Co*l 2 S 

ShAle 3 - 

Opml 3 SiiAfe i 

J CoiJ I" 3 4 

^ ^ , :» 

Skuie 4 Ck»1 J 

C<m1 1 i StkAfe « 

SW.iXW.j. 3 1% l«Gi c<i*I. 

« 10 SbaSe "".'. 9 

--.' 10 



4 



SE-iXE-i. 31 19 lOO Co^ 6 Coml 5S 



SE-iXE-t- 31 19 1« Co^ 6 § »» 



Black Rock coal ^roup. — ^The Black Rock coal group is thought to 
belong to the Fort Union formation. At the base is a thin band of 
conglomerate, ranging in thickness from 2 to 6 feet. The pebbles 
are very fine, consisting mostly of quartz, although in many places 
other pebbles are present. This conglomerate marks an uncoirform- 
able contact between this coal group and the Black Buttes. Lith- 
ologically, this group resembles the upper part of the Black Buttes 
coal group. The sandstone and shale, however, are more highly 
colored and more poorly cemented and contain a large number of 
spherical and irregular concretions. The formation is prolificaUv 
coal bearing, some of the coal beds reaching a thickness of 25 feet. 
The coal beds lie nearly horizontal, and not uncommonly the out- 
crops of the coal l>eds are concealed by a large amoimt of burnt mate- 
rial. Ak»ng the south line of sec. IS. T. 21 X., R. 100 W., as well as 
at various other places throughout the field, burning is going on at 
the present time. In sec. 16 a considerable area of the surface is 
broken by depressions resembling sink holes, some of which are 10 
to 15 feet deep. In some places a hollow sound is produced when 
a horse walks over the surface. In the southeast comer of sec. 18 
there is a large sink about 100 feet wide. 200 feet long, and 10 feet 
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deep. Around the margin there is every evidence of very recent 
slumping. Along one of the cracks a current of hot air is continually 
rising. The odor of coal gas is very strong, and the temperature of 
the air at the mouth of the crack is about 120°. It was impossible to 
determine from the exposure how deep the burning coal bed is located, 
but it is certain that it is more than 10 feet below the surface. A 
short distance north of this sink is another large one in which a heavy 
white sandstone bed has dropped down 15 to 20 feet. Cracks in the 
sandstone along the edge show a depth of about 25 feet without re- 
vealing burning coal. Coal for local ranch use is being mined at 
Hooten's prospect, in sec 24, T. 23 N., R. 104 W. 

The following representative sections illustrate the thickness and 
character of the coal beds of the Black Rock group: 

Sections of coal beds in the Black Rock coal group. 
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Sections of coal beds in the Black Rock coal group — Continued. 
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STRUCTURE. 



GENERAL STATEMENT. 



The structure of thfe Rock Springs field is simple. It consists of a 
huge dome of Cretaceous and Tertiary rocks, which rises in the midst 
of the nearly horizontal rocks of the Red Desert. The major axis is 
approximately 90 miles long and trends nearly due north and south 
close to the west Umb of the dome. The beds along the west limb 
dip from 15° to 30° W.; those along the east Hmb dip from 5° to 10° 
E. The minor axis is approximately 40 miles long, extending across 
the dome in an east-west direction, passing through Rock Springs 
and a point 3 miles north of Black Buttes. Several small anticlines 
and synclines are developed upon the main dome, but for the most 
part they are small and unimportant. The major anticUnal axis 
plunges sHghtly in going northward and southward from the central 
portion of the dome, and finally loses itself in the Tertiary beds. 
The oldest beds composing this dome are exposed in the vicinity of 
Baxter station, on the Union Pacific Railroad. 



STRUCTURAL RELATIONS OF COAL GROUPS. 

The coal groups in this area lie around the central portion of the 
dome in four zones, of which three are continuously exposed. For 
convenience in this discussion these zones are given the following 
names, beginning with the lowest and continuing upward: Rock 
Springs zone. Almond zone, Black Buttes zone, and Black Rock 
zone. The structural relations of the two lower coal groups. Rock 
Springs and Almond, are those of two conformable series that occupy 
concentric oblong belts around the central portion of the dome, 
which is composed of rocks that are not coal bearing. These two 
coal zones are separated from each other by a belt of barren sand- 
stone, whose stratigraphic thickness is about 800 feet. 
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The third or Black Buttes coal group rests conformably upon the 
underlying formations and occupies a belt extending along the east 
side of the dome, but not concentric with the overlying formations. 
Along the west side of the dome the beds comprising the Black 
Buttes coal group are covered by the Black Rock group, which rests 
directly upon the beds that make up the second or Almond zone, but 
along the east side of the dome the Black Buttes zone is separated 
from the Almond zone by a belt of non-coal-bearing Lewis shale. 

The fourth or Black Rock coal group Ues unconformably upon the 
older (Black Buttes) beds, and unUke them occupies a concentric belt 
around the dome. The Black Rock coal zone spreads over a large 
area in the northeastern part of the field and occupies a large portion 
of the Great Divide Basin. The same group contains the coals in 
the low synchnal trough between the Rock Springs dome and the 
Rawlins antichne. For the eastern boundary of this coal zone the 
reader is referred to the reports on the Great Divide Basin coal field 
(pp. 220-242) and the Little Snake River coal field (pp. 243-255) 
in this volume. 

FAULTS. 

The simple dome structure above referred to is somewhat compli- 
cated by many normal faults of considerable throw. Here and there 
the horizontal displacement amounts to nearly 3 miles, but the ver- 
tical displacement is usually less than 100 feet and in few localities 
reaches several hundred feet. Northeast of Salt Wells, in T. 20 N., 
R. 103 W., nine large faults cut the rocks along the east township 
line within a distance of less than 5 miles. Not uncommonly three 
separate and distinct faults occur within less than 1 mile. 

Some of the faults extend across the entire arch of the dome, others 
extend only across one Hmb or part of one Hmb, and still others 
extend for a few hundred feet or a mile or two and then die out. 
Some of the larger faults have been traced for a distance of more than 
20 miles. The trend of the faults is nearly at right angles to the strike 
of the rocks, or across the Hmbs of the anticUne. This is particu- 
larly true near the north end of the dome, where the faults cut some 
of the rocks at right angles to their strike and, before dying out, 
continue approximately along the strike of the underlying beds. 
The position of the larger faults is shown on Pis. XIV and XV. 

In addition to the larger faults, readily detected on the surface, 
numerous small faults are encountered in mine workings. In the 
Rock Springs coal group, from the Van Dyke bed upward, there is 
at many places a system of characteristic joints or slips that part 
the coal at short intervals from roof to floor. These slips incline 
toward the south and present every peculiarity of a fault. Along 
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many of them there is an actual displacement of one-half inch to a 
foot or more. Much sUckensided coal is present along such surfaces. 
As a rule these small faults do not interfere with mining, but rather 
assist in breaking or parting the coal, thus making it easier to mine. 
The larger faults, however, greatly increase the difficulties in mining 
and tend to retard development work. In regions of much faulting 
the oflFsetting of the coal beds may so increase the cost of mining 
that the mines will be abandoned or development work stopped. 

IGNEOUS ROCKS. 

At the north end of the dome numerous intrusive and extrusive 
masses have been forced up through the Cretaceous and Tertiary 
rocks and cap these rocks in several localities. The exposures of 
leucite range from talus-covered hills, isolated Volcanic necks, and 
associated dikes to lava flows with cones, intruded sheets, and 
dikes. Many of the lava sheets present abrupt walls from 50 to 150 
feet in height. Some of the lava flows and volcanic necks lie along 
fault Unes, through which the molten mass may have found an out- 
let; elsewhere the lava seems to have eaten its way through the 
rocks without causing any disturbance, as the sedimentary beds 
lie practically horizontal all around the igneous masses, which con- 
tain many fragmentary inclusions of sedimentary rock. No bulging 
or distortion was noted in the vicinity of the leucite. Although the 
lavas- cut many coal beds and rocks of the coal-bearing formations, 
in no place were the coal and igneous rock seen in actual contact. 
Coal samples were collected from two prospect pits in sec. 10, T. 21 
N., R. 102 W., a few rods below the overlying lava sheet and about 
a mile from several volcanic cones, but no apparent difference was 
observed in the physical and chemical properties of the coal. 

QUALITY OF COAL. 

PHYSICAL PROPERTIES. 

The Rock Springs coal is jet-black as it comes from the mine, has a 
bright or even glassy luster, and in places shows beautiful iridescent 
colors. The structure of the bedding planes is as a rule well pre- 
served, but jointing is not strongly developed. The coal is dense in 
texture and somewhat brittle. The streak ranges in color from 
brownish black to black. Many slickensided surfaces are present in 
this coal, as well as numerous small faults displacing the bedding 
planes from a fraction of an inch to several inches. Considerable 
deposits of salts occur on the faces of the coal and on the sandstones 
along the entries in the mines. The coal on exposure to the air 
remains firm and compact and stands shipping without breaking 
down. It produces no clinker and leaves on burning a small bulk 
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of red-white or reddish ash. Samples taken from surface prospects 
and placed in air-tight cans soon lose their bright luster, and the sur- 
face becomes covered with a velvety brown coating, which is no doubt 
due to the alteration of the weathered coal. The chief impurities 
of the coal are the sulphur balls and small lenses of pyrite that are 
scattered somewhat irregularly through the bed. 

The higher coals are also distinctly black, with a bright luster as 
they come from the mine. They show more traces of iron stain and 
contain considerable gypsum and salt flakes in the joints or bedding 
planes. On exposure to the air they alter more readily than the 
lower Mesaverde coals, lose their bright luster, and become a dull 
black. In breaking down cracks form along the bedding planes and 
at right angles to them, producing somewhat regular blocks instead 
of the irregular pieces resulting from conchoidal fracture. The coals 
resemble somewhat the Adaville coals of Uinta County, but seem to be 
aflfected less on exposure to the air. The fractures and joints are 
more regular and cubical, and are quite different from the con- 
choidal fracture of the Adaville coals. 

CHEMICAL PROPERTIES. 
METHOD OF SAMPLING. 

Representative samples of coal were collected throughout the field 
from the four coal groups, wherever good coal could be obtained, and 
were sent in air-tight cans to the chemical laboratory of the fuel- 
testing plant at Pittsburg, Pa., where they were analyzed under the 
direction of F. M. Stanton. 

In order that the results fi'om the samples collected might be 
entirely comparable, all sanipHng was done in accordance with the 
general plan adopted by the fuel -testing plant and described on 
pages 12-13 of this report. 

ANALYSES OF COALS. 

The accompanying table gives the result of analysis of samples as 
received in the laboratory, containing all the moisture, and the 
result expressed in terms of the air-dried sample — that is, one lacking 
the moisture which in that particular sample — under the conditions 
of the analysis, was lost in air drying. The analyses are grouped 
according to the geologic age of the bed sampled and arranged 
according to the calorific values, the highest coals heading the list 
for each group. 
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Analyses of coal samples from the Rock Springs fleldy Wyoming. 

[F. M. Stanton, chemist in charge.] 



Name of formation. 



Lower part of Mesaverde. 



Name of coal gronp. 



Rock Springs. 



Laboratory No 6365. 5026. ' 5364. . 5366. 



O 



Sample as received: 

.(Moisture | 10.46 

Volatile matter : 36. 41 

Fixed carbon i 60. 90 

^IfAsh ' 2.23 

\Sulphur .• 87 

. Hydrogen 5.37 

^■Carbon 68.98 

^ Nitrogen i 1.32 

(>xygen. . ! 21.23 

Calories 6,817 

British thermal units 12,271 



10.65 
34.79 
50.42 

4.24 
.86 

5.66 
67.12 

1.27 

20.86 

6,766 

12,161 



9.01 
36.76 
62.61 

2.63 
.76 



6,868 
12,362 



9.76 

34 32 

62.60 

3.43 

1.00 

6.77 

68.39 

1.22 

20.19 

6,810 

12,268 



5785. ' 5806. 5928. 



5696. 



10.23 

34.11 

61.10 

4.56 

1.15 

6.77 

66.87 

1.49 

20.16 

6,682 

12,028 



13.66 
34.83 
50.08 

1.44 
.98 

6.05 
64.63 

1.18 

25.82 

6,690 

11,862 



12.70 
32.82 
49.94 

4.54 
.76 

5.81 
65.14 

1.12 

22.63 

6,512 

11,722 



Loss of moisture on air drj'ingi 4.00 ; 4.80 2.70 3.50 6.00 ' 4.90 ! 5.60 



K 

O 

ii 

Pu 



Air-dried sample: 

Moisture 6. 73 

Volatile matter i 37. 93 

Fixed carbon 53.02 

2.32 

.91 

5.14 

71.85 

1.37 

18.41 

7,101 



:j 



6.04 
36.54 
52.96 

4.46 
.90 



6.49 
36.74 
64.07 

2.70 

.77 



jAsh 

iSulphur 

Hydrogen 

Carbon 

Nitrogen 

lOxygcn 

Calories 

British thermal units 12,782 12,774 112,704 

Ratios— 

C -H II 13.96 

C -H (O + Ash) I 3.43 



6.39 
70.50 

1.33 
17.42 
7,097 



13.09 
3.22 



7,058 



6.48 

35.56 

54.42 

3.64 

1.04 

5.58 

70.87 

1.27 

17.70 

7,057 

12,703 

12.70 
3.31 



Thickness of coal . 



Ft. in. Ft. in. 
6 6 , 12 



Ft. in. 
6 3 



5.61 

35.90 

53.79 

4.80 

1.21 

5.48 

70.39 

1.57 

16.55 

7,034 

12,661 

12.79 
3.29 



9.20 

36.63 

62.66 

1.51 

1.03 

5.79 

67.86 

1.24 

22.57 

6,929 

12,473 

11.71 
2.81 



7.52 
34.77 
62.90 

4.81 
.80 

5.50 
69.00 

1.19 

18.70 

6,898 

12,417 

12.52 
2.94 



Ft. in. 
6 



Ft. in. 
6 



Ft. in. 
6 11 



13.67 
32.43 
61.00 

2.90 
.72 

6.83 
66.93 

1.19 

23.43 

6,424 

11,563 



6.30 



7.87 
34.61 
54.43 

3.09 
.77 

5.48 
70.36 

1.27 

19.03 

6,856 

12,340 

12.81 
3.18 



5786. 



14.63 
34.14 
47.69 



3. 
1. 
6. 



54 

01 
81 



63.45 

1.33 

24.86 

6,321 

11,378 



6.00 



9.18 

36.32 

60.73 

3.77 

1.07 

5.47 

67.60 

1.41 

20.78 

6,724 

12,104 

12.32 
2.75 



Ft. in. 
8 



Ft. in. 

8 



Name of formation. 
Name of coal group. 



Lower part of Mesaverde. 



Rock Springs. 



Laboratory No 5358. 5598. i 5596. 1 5360. ' 6694. 5362. 5359. 



O 



Sample as received: 

[Moisture 8. 

Volatile matter 35, 

Fixed carbon 50 

I Ash 5 

I Sulphur 

Hvdrogtm 6.36 

Carbon 66.15 

Nitrogen 1.19 

Oxygon 21.04 

Caiorios 6. 574 

British thermal units 11.833 



53 
60 
39 

48 
78 



U 



13.76 

31.52 

50.52 

4.20 

1.30 

5.70 

63.78 

1.09 

23.93 

6,348 

11,426 



13.15 

33.07 

48.87 

4.91 

1.15 



6,311 
11.360 



13.01 
34.00 
49.80 

3.19 
.75 

5.91 
64.92 

1.20 

24.03 

6,403 

11,525 



13.01 
32.83 
51.56 

2.60 
.71 

5.25 
64.54 

1.20 

26.70 

6,292 

11,326 



13.51 

33.62 

49.17 

3.70 

1.46 



6,271 
11,288 



9.76 
32.62 
48.58 

9.04 
.90 

5.52 
63.76 

1.12 

19.66 

6,280 

11,304 



5361. , 6696. 



14.51 

34.17 

47.24 

4.08 

1.02 



6,167 
11,101 



16.02 
33.63 
47.60 

2.75 
.94 

6.11 
62.29 

1.08 

26.83 

6,027 

10,849 



Lossof moistun^onairdr>'ing 2.30 ! 5.50 6.40 3.40 i 4.30 3.80 ' 2.80 



Air-driod saniplo: 

Moistun^ 6.37 

Volatile matter 3(». 44 

Fixod carbon 51. 58 

I Ash 5. (>1 

iSulphur SO 

I I yd rog(»n 5. 22 

Carl>i>ii I 07.71 

XitropMi ' 1.22 

Oxygon 19.44 

Calorios 0. 729 

British thonnal units 12.111 

Ratios 

C -^ 11 12.9:» 

C -:- {O +- Ash^ 2.70 



8.74 
33.35 
53.40 

4.45 

5. ;v< 

07. 40 
1.15 



8.19 

34.96 

51. m 

5.19 

1.22 



9.95 
35.20 
51.55 

3.30 
.78 

5.72 
07.21 

1.24 



20.15 21.75 



0.717 
12.091 



0.071 
12.(X>8 



0. IV2S 
11.931 



9.10 10.09 i 7.16 

34.30 34.95 I 33.56 

53.88 51.11 ' 49.98 

2.72 3.85 9.30 

.74 1.52 .93 

4.99 5.36 

67.44 65.60 

1.25 1.15 

'22.86 17.66 

0.575 0.519 6.461 

11.835 11.733 11,630 



10.85 

35.63 

49.26 

4.26 

1.06 



10.47 
35.85 
50.75 



2. 
1. 
5. 



93 
GO 

78 



6,430 
jll,575 



66.41 
1.15 

22.73 
: 6,425 
11,566 



Thiokuoss of ooal 



Ft. 




11 



12. 
•> 

Ff. 

S 



52 
73 



5805. 



18.59 

34.99 

48.12 

3.30 

1.02 

5.89 

64.12 

1.27 

2i4D 

6,39& 

11,513 



5.30 



8.75 

36.96 

50.81 

3.4& 

1.08 

5.60 

67.71 

1.34 

20.79 

6,754 

12,157 

12.10 
2.79 



Ft.in. 
4 9 



5363. 



Ii43 
33.30 
47.10 

5.17 
.99 

5.55 
61.47 

1.14 

2&68 

6,086 

10,955 



4.10 : 6.20 I 4.20 



10.68 

3476 

49.16 

5.40 

1.03 

5.30 

64.17 

1.19 

22.91 

6,353 

11,435 



in. Ft. 



in. 
4 



11.75 
2. (>8 


13.50 
2.iQ 


12.22 

2.34 


1 

i 11.22 

! 1 2.60 


12.10 
2.27 


Ft. in. 
5 9 


Ft. in. 



Ft. in. Ft. in. 
9 5 4 


! Ft. in. Ft. in. 
7 7 i 10 10 

1 


Ft.in. 
2 5 
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Analyses of coal samples from the Rock Springs field, Wyoming — Continued. 



N^ame of formation. 



?^ame of coal group . 



Lower part of Mesaverde. 
Hock Springs. 



Laboratory No i 5698. 



Sample as received: 

.fMoisture | 13.81 

g I Volatile matter I 31. 72 

Si Fixed carbon ! 49.50 

f^ /Ash : 4.97 

ISuljphur i .88 

. Hydrogen , 5. 77 

gsCarbon 61.92 

^ Nitrogen i 1.14 

Oxygen J 25.32 

Calories j 5, 996 

British thermal units 10, 793 



5697. 



6043. 5370. 5369 



13.63 
31.65 
48.78 

5.94 
.78 

5.48 
61.31 

1.33 

25.16 

5,850 

10,530 



18.35 
31.55 
48.46 

1.64 
.52 

5.49 
57.37 

1.23 
33.75 
5,374 
9,673 



17.71 

28.17 

51.80 

2.32 

.64 



5,446 
9,803 



21.22 
33.30 
43.80 

1.68 
.32 

6.56 
54.42 

1.11 
36.91 
5,028 
9,050 



5368. 



14.00 

37.83 

45.00 

3.17 

.48 



5357. 



10.94 
30.80 
42.70 
15.56 



5373. 



1. 
4. 



01 
83 



5,151 
9,272 



53.95 

.87 
23.78 
5,214 
9,385 



Loss of moisture on air drjring 4.90 6.00 i 12.60 | 6.10 12.30 : 3.60 1.50 



Air-dried sample: 

Moisture ' 9.37 

Volatile matter | 33. 35 

Fixed carbon 62. 05 

/Ash 1 6.23 

ISulphur I .92 

Hydrogen ; 6.50 

Carbon ! 66.11 

Nitrogen I L20 

Oxygen 22. 04 

Calories ' 6, 306 

British thermal units 111, 349 

Ratios — 

C-f-H 11.83 

C-J-(0 + A8h) ! 2.38 



X 

o 



P 



9.08 
33.32 
51.35 

6.26 
.82 

5.18 
64.54 

1.40 

21.81 

6,158 

11,084 

12.42 
2.22 



6.69 
' 36.06 
I 65.38 
' 1.87 
I .59 
I 4.69 
1 66.57 
1 L41 
25.87 
i 6,142 
11,055 

13.98 
2.37 



12". 38 

30.00 

55.17 

2.47 

.68 



5,800 
10, 440 



10.17 
37.97 
49.94 

1.92 
.36 

4.78 
62.05 

1.27 

29.62 

5,733 

10,319 



10.88 

39.20 

46.63 

3.29 

.50 



I 6,338 
I 9,608 



9.58 

31.27 

43.35 

15.80 

1.03 

4.73 

64.77 

.88 

22.79 

5,293 

9,528 



12.96 11.57 

L97 I I L42 



13.69 
38,28 
44.61 

3.42 
.69 

4.73 
66.13 

1.24 
34.89 
4,937 
8,887 



5699. 


5812. 


17.38 


22.93 


35.09 


33.69 


43.47 


39.36 


4.06 


4.03 


.87 


.74 




5.61 




48.71 




1.26 




39.65 


4,633 


4,416 


8,339 


7,949 



2. 70 5. 30 8. 00 



11.30 
39.34 
46.85 

3.61 
.61 

4.55 
56.66 

1.28 
33.39 
5,074 
9,134 

12.46 
L54 



12.76 

37.05 

46.90 

4.29 

.92 



4,892 
8,806 



16.23 
36.62 
42.77 

4.38 
.80 

5.13 
52.95 

L37 
35.37 
4,800 
8,640 

10.19 
1.33 



Thickness of coal , 



Ft. in. , Ft. in. 
8 6 6 9 



Ft. in. 
4 



Ft. in. 
3 



Ft. in. 
7 10 



Ft. in. 
3 2 



Ft. in. 
3 6 



Ft. in. 
6 4 



Ft. in. 
1 7 



Name of formation . 



Name of coal group 



Laboratory No. 



o 

u 



Sample as received: 

(Moisture 16.39 

Volatile matter 36. 78 

Fixed carbon 38.62 

/Ash 8.21 

\Sulphur 95 

. Hydrogen 4. 79 

S^Carbon 50.09 

►=^ Nitrogen L24 

lOxygen 34.72 

Calories ' 4,511 

British thermal units i 8, 120 



Lower part of Mesaverde. 



Rock Springs. 



Upper part of Mesaverde. 



6372. 



6371. 


28.01 


32.04 


36.06 


3.89 


.70 



6813. : 5376. 5814. 5809. 6042. 



3,963 
7,133 



27.38 
30.34 
37.74 

4.54 
.77 

5.81 
45.12 

1.26 
42.50 
4,103 
7,386 



26.82 
33.42 
35.61 

4.15 
.37 

5.39 
46.18 

1.00 
42.91 
4,001 
7,202 



29.60 
30.59 
35.16 

4.75 
.37 

5.86 
44.50 

1.10 
43.42 
3,772 
6,790 



33.79 
29.35 
30.71 

6.15 
.64 

5.86 
39.29 

1.16 
46.90 
3,356 
6,042 



13.14 
30.61 
51.88 

4.37 
.42 

5.48 
61.34 

1.35 

27.04 

5,864 

10, 555 



Almond. 



6804. i 5353. , 5351. 



14.76 
31.98 
48.99 

4.28 
.43 

5.05 
58.74 

1.12 
30.38 
5,478 

9,8eo 



13.34 
36.54 
41.69 

8.53 
.40 

4.45 
59.46 

1.13 

25.98 

5,632 

10, 138 



16.01 
35.02 
44.58 

4.39 
.76 

5.04 
59.36 

1.19 
29.26 
6,474 
9,863 



Loss Of moisture on air drying I 4.90 l 16.90 9.50 8.70 10.90 12.20 6. 10 I 4.80 



90 



2.40 



2^ 



Air-dried sample: 

Moisture 

Volatile matter 

Fixed carbon 

./Ash 

ISulphur 

. Hydrogen 

^. Carbon 

^ Nitrogen 

[Oxygen 

Calories 

British thermal units 

Ratios — 
C-f-H 
C^(0+ Ash)".'.' .'."'."." 



Thickness of coal . 



12.08 
38.68 
40.61 



14.40 
38.10 
42.88 



1 8.63 


4.62 


1.00 


.83 


4.47 




62.67 




L30 




31.93 




4,743 


4,7i2 


8,638 


8,482 


t 11.78 




1.43 




Ft. in. 


Ft. in. 


4 8 


3 10 



19.76 
33.52 
41.70 

5.02 
.85 

5.25 
49.86 

1.39 
37.63 
4,534 
8,060 



19.85 
36.61 
39.00 

4.54 
.41 

4.84 
50.58 

1.10 
38.53 
4,382 
7,888 



10.59 10.42 
1. 30 1. 17 



20.88 
34.33 
39.46 

5.33 
.41 

5.22 
49.94 

1.24 
37.86 
4,233 
7,020 

9.56 
1.15 



Ft. in. 
4 



Ft. in. 
5 



Ft. in. 
3 6 



24.59 
33.43 
34.98 

7.00 
.73 

5.13 
44.75 

1.32 
41.07 
3,822 
0,881 

8.71 
.93 

Ft. in. 
2 4 



7.50 
32.60 
55.25 

4.65 
.45 

5.11 
65.33 

1.44 

23.02 

6,245 

11,241 

14.64 
1.95 

Ft. in. 
4 



10.45 
33.59 
51.46 

4.50 
.45 

4.75 
61.70 

1.17 

27.43 

5,754 

10, 357 

12.99 
1.93 

Ft. in. 
5 



12.55 
30.87 
41.97 

8.61 
.46 

4.39 
59.99 

1.14 

25.41 

5,683 

10, 230 

13.66 
1.81 



13.94 
35.88 
45.68 

4.50 
.78 

4.89- 
60.82 

1.22 

27.79 

5,609- 

10,095 

12.44 
1.8& 



Ft. in. 
4 10 



Ft. in. 
6 4 



i 
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AnalyuJi of coal samples from the Rock Springs field. Wyoming — Continued. 



Name of formation , 



Name of coal f?roup 



Upper part of Mesaverde. 



Almond. 



Laboratory No 5352. 5347. 5960. 5597. I 5599. 5348. 5349. : 5350. 



M 



Sample ao received: 

fMolsture 16.61 

Volatile matter 30. 24 

Fixed carbon 43.96 

(Ash 9.19 

\Sulphur 

Ilydrogen 5 

Carbon 55 

^Nitrogen 1 

(Oxygen 28 

Calories 6,230 

BritiHh thermal units 9, 414 



68 
28 
64 
10 
11 



13.27 

18.89 

58.82 

9.02 

.96 



12.28 

31.92 

47.09 

8.71 

.57 



25.70 

27.70 

40.69 

5.91 

.29 



23.66 

30.20 

40.75 

5.49 

.33 



23.03 

29.11 

41.60 

6.26 

.53 



11.49 
33.28 
43.51 
11.72 
.62 



26.26 
32.13 



5,276 
9,497 



4,978 
8.960 



Loss of moisture on air drying 2.80 1.60 4.20 



Air-dried sample: 

(Moisture 
Volatile matter 
Fixed carbon 
JAsh 

[Sulphur 

ilydrogen 

Carbon 

Nitrogen 

Oxygen 

Calories 

British thermal units 
Ratios — 

C-f-n 

C+CO+Ash) 



Thickness of coal 



14.21 
31.11 
45.22 

9.46 
.70 

5.11 
57.24 

1.13 
26.3ti 
5,381 
9.685 

11.20 
1.61 

Ft. in. 
6 1 



11.86 

19.20 

59.77 

9.17 

.98 



8.43 
33.32 
49.16 

9.09 
.60 



5.17 




5.23 


49.10 




50.45 


1.07 




1.15 


38.46 


. 


36.38 


4.331 


4.267 


4,475 


7.796 


7.681 


8.055 


10.70 


9.30 


4.70 



4,679 

8,422 



47 
14 
39 

46 
16 
23 
62 
4,067 
7.321 



37. 
4. 

h. 
47. 

1. 
41. 



(T) 

Black 
Buttes. 



6951. 5052. 



13.92 

29.50 

52.49 

4.09 

.52 



5.776 
10,397 



12.85 
30.36 
52.48 

131 
.56 

5.21 
6a 27 

1.17 

28.18 

5,877 

10,579 



20 11.70 6.20 3.60 



5,362 
9.651 



5, 19(> 
9.353 



16.80 
31.02 
4,5.56 

6.62 
.32 

4.46 
54.98 

1.20 
32.42 
4.850 
8.730 

11.97 
1.37 



15. 72 

33.30 

44.93 

6.05 

.30 



4.705 
8.4(i9 



19.23 
30.55 
43.65 

0. 57 
.55 

4.94 
52.94 

1.21 
33.79 
4,696 
8. 452 

10.71 
1.29 



11.31 
33.35 
43.60 
11.74 
.62 



16.49 
30.39 
42.43 

4.69 
.44 

4.71 



8.23 
31.45 
55.96 

4.36 
.55 



9.60 
31.49 
54.44 

i47 
.58 

i99 



4,6as 

8.439 



53.41 I , 62.52 

1.39 L53 

3.5. 3o 25.91 

4,C0i) 6,158 ' 6,096 

8.291 11,084 ! 10,974 



Ft. in. 
6 



Ft. in. 
6 



Ft. in. Ft. in. Ft. in. 

7 2.7 1 8 



11.33 

1. 32 

Ft. in. ^ Ft. in. 
6^40 



12.50 
2.09 



Ft.in.l Ft. in. 
6 3 5 6 



Name of formation . 



(?) 



Wasatch. 



Name of coal group 



Black Buttes. 



Laboratory No { 5808. 



5811. 



5810. 



5930. 



Black Rock. 



58a3. 



5802. 5374. 5375. 5367. 






Sample as received: 

'Moisture 

Volatile matter. . . , 

Fixed carbon 

(Ash 

i Sulphur 

llydropen 

Carbon 

Nitrogen 

lOxygen 

Calories 

British thermal units. 



18.86 
29.17 
47.85 

4.12 
.49 

5.64 
58.96 

1.45 

29.34 

5.713 

10.2K3 



19.42 

31.02 

46.02 

4.54 

.51 



15.14 

32.58 

47.88 

4.40 

.62 



5,677 
10.219 



5,766 
10.379 



16.65 
29.15 
49.56 

i.M 
.28 

5.45 
69.67 

1.08 

28.88 

6,737 

10.327 



20.33 
31.43 
43.03 

5.21 
.98 

5.92 
55.97 

1.12 
30.80 
5,495 
9,891 



22.52 
30.83 
41.83 

4.82 
.96 

5.82 
52.44 
.96 
35.00 
5,006 
9,011 



22.14 
31.34 
41.85 

4.67 
.80 

5.55 
52.40 
.93 
35.65 
4,808 
8.702 



H 
O 
u 



Air-dried sample: 

Moisture 

Volatile matter 

Fixed carbon 

/Ash 

VSulphur 

Hydrogen 

ii< Carbon 

t) Nitrogen 

[Oxygen 

Calories 

British thermal units. 
Ratios — 

C-T-H 

C-i-cd+Ash) 



Thickness of coal 



13.86 
30.97 
50.80 

4.37 
.52 

5.31 
62.59 

1.54 

25.07 

0,005 

10, 910 



14.18 
33.04 
47.94 

4. S4 
.54 



11.88 

33.83 

49.72 

4.57 

.04 



0,040 
10,882 



5.988 
10. 778 



11. 
2. 



78 
09 



Ft. in. 
6 6 



Ft. in. 
4 



Ft. in. 
5 



11.24 
31.04 

52. 78 

4.94 

.'M) 

o. OS 

03.55 

1.15 

24.98 

0,110 

10, 998 

12.48 
2.12 

Ft. in. 
21 



11.77 

34.81 

47.65 

5.77 

1.09 

5.30 

01.98 

1.24 

24.56 

0,085 

10, 953 

11.50 
2.09 

Ft. in. 

8 



13.24 

34.52 

46.84 

5.40 

1.08 

5.18 

58.72 

1.08 

28.54 

5,606 

10,091 

11.34 
1.73 



11.01 
35.82 
47.83 

5.34 
.91 

4.70 
59.89 

1.00 

28.04 

5,503 

10, 014 

12.31 
1.75 



Ft. in. 

8 6 



Ft. in. 
5 6 



31.37 

29.60 

28.91 

10.12 

1.27 

5.43 

37.03 

.79 

45.36 

3.130 

5,634 



Loss of moisture on air drying.' 5.80 0.10 3.70 6.10 9.70 10.70 12. 50 14.20 



20.01 

34.50 

33.70 

11.79 

1.48 

4.49 

43.16 

.92 

38.10 

3,648 

6,5(>6 

9.58 
.80 



Ft. in. 
4 



2&28 
31.28 
2a 23 
ia21 
1.06 



3,311 
5,960 

"aw 



20.82 
33.60 
28.17 
17.41 
1.14 



3,556 
6,402 



Ft. in. 
1 6 



w 


■.. \s 


; ■_ .\ 


.. 'X 


■■■■ w 


■ . w 


; A \\ 


: ■ v\ 


-•■ u 


*•" 


:-■ \\ 


•■■ w 


4 \\ 


. >; u 


. 4 V. 


:■.; ^\ 


: =4 -A 



KOCK SPKINClrf COAL KIl.LIi. WVmMIM.. -JT-** 

5305. Rock Sprinjrs: s«h-. 11. 'J . 1h \.. K. lo:. \\ . .vt?]. .-••. i.*. i . ji N , i: i"i u 

51)20. Siip«»riorj sec. 27. T. 21 N.. It. UrJ W. .»:«. .-•« j:' I J*! N K :■•_■ ■'\ 

5304, 53<i»). Jiock .Springs: sw. 11. T. Is N., K. .\i7:. >it M. I Jl N . t: i'l \'. . 

105 W. .>l-» -iM li. I .11 \ l: I '. W 

57S5. Superior: .-^pc. 2S. T. 21 N'.. K. nn* W. .■.Mn >!■.,.-• I .ii S I: ■'.■ u 

5800. Giiiin: spc. 8. T. ly X.. K. U)4 \V. uMJ. K-h k Si.ru.f- •.•■ ..■ ! . ■ ** ■. . ■'. . 

5^28. Siipi'rior; S4ic. 27. T. 21 N.. K. KrJ \V. .-.-iiii >.-,■ JI I _•'. N I; W 

5095. 5780. Sii])erior: soc. 20. T. 21 N.. K. Hrj W. \i.\i. >i-.- ■ . I jj S . 1: : • \\ 

5S05. Ouiin: s»'c. 8, T. 1«» N'.. K. ln4 \V. .Vi.-.l. l-..i!.r ..f !:■ .„- -. .. i .-■ s !. 

5;^58. Rock SprinK«: MH'. 3."). T. lit N".. K. in.) W. ;..v.j <•••■ j».. T _•• s I: : w 

S.'HW, 5^'>iHi. SuiMTior; si*c. 20. T. 21 N.. R. nrj \V. ,V.4: >*■>■.*.. I .V \ J: : 

5300. Rock Si>riiij,'s: .»mh'. 25. T. 1<» N.. R. in.'. W. .V'.'wi. S.h- •. "I _v N . L 1- 

5«iil4. Sw. 5. T. 21 N., R. HW W. X'o: .-.■.■ In. I jl \ 1: 

53(i2. Rock Springs: sw. 25. T. W* S.. R. I'l.") W. .•.Viii .«:.■•■. in | .1 N . I; 

53^). Rock Springs: spc. 2<5, T. in N'.. R. Kl.'i \V. MA^. >.-.■. J4. 1 JJ N . R 

6301. Rf>ck Springs: sm: 25. T. in N.. R. 10.=V W. .V4'.». .<••<■ .. T A' N R 

56Wi. Sec. 3, T. 21 N., R. 103 W.' .Vi.Vi -i.-.-. ;u. r. -V \ . i: 

53ti3. Rock Springs; stx*. 25. T. 15* N.. R. inr, W. .V.*:.l. .-i.-.- il. I :•• S !: 

5008. Sec. 3. T. 21 N., R. la"? W. .VOj -.-. ii.. T. l^ N l; 

5007. SetT. 0. T. 21 N., R. 103 VV. .Vmk. .>!! 111... k M .!•■ < — .' > N h. 

0043. Superior: sec. 20. T. 21 N'.. R. 102 \V. Imi W . 

5.370. Sec-. 2:^ T. 21 X., R. 104 W. .>|ii <..,■ .'.i. I ]■. \ R 

5300. Sec. 10, T. 21 N.. R. 104 \V. .V.KVi .<.-. >. ! \* S K 

53<)8. Sec. 14, T. 21 \.. R. 1U4 \V. .\^ii. s.n- .-4 1 . . \ I: 

5357. Rock Springs: sec. 20. T. 1«.» N. R. 105 W. .'.mtj. .<.■: _'i I . . N R 

5:^73. Sec. 34, T. 21 N., R. 104 W. .'.:i74. .<-i J". ! j: \ R 

5«i09. Sec. S. T. 21 X.. R. 103 W. .VC-'. >.i ;.\ T j: S i: 

5812. Sec. 18, T. 20 N., R. 102 \V. .\^,7. .-.-.■. .jii. 'l . jl N . R 
5372. Sec. ,34. T. 21 X.. R. 104 W. 

QUALITY OF COAL. 

The analyses show that all sani])les <'i»IK'rte<l fnun >iirf!iri- ..liTrpj*. 
as well as some collected from shallow i»r n]M»ii pr«»>i»«-«T i»it*. j^:v»- 
much lower values than samples collected fnuii niiii*-^ nr Ui*>r*- «-.\'»l- 
sive prospects, where good unaltered samples nf cjimI mulii U- •.Kt;,;j...|J, 
Although the coal obtained from pro.<jM*r-t ])it> iv.uy >»Miii i.::.. .•.:.•! 
little altered, it .seldom gives as good rlnMiiical n-^-iih- n- -m. r-.*- 
obtained from the mines. Manv analvM*.- *»f weatlii-n-'i -siiup!*-- -':.'>•/. 
approximately one-half the heat values obtaiiird with ij.iL«- *.■•.: :■;•- 
frojn the Rock Springs coal group. On r|.i-.er i .MiijiJL.i'.- r. ":•- 
coal clearlv shows its weathered con*Iitii»n. Fr«iin t}i»- v.-iri*.'.- .':..:.<- 
samples collected it appears that all the Koc-k .'^y)rii]i:- '-r l"'A'r M»-3- 
verde coal falls in the bituminous class. Th*' ujipf-r M«-;:v#-r':»- •- .1.. 
or that of the Almond group, is physically and rhc-mifiiliy ;.,■..-•' • .f"*-.y 
related to the coals of the Black Buttes and Bhi'k K-*' k jr-. .: - •:..;.'. 
to the lower Mesaverde or Kock Springs coal. All tl.-*- '■■•;:.- ::'»<•.•■ •:.*: 
lower Mesaverde contain more moisture and ar^ Viiil.u-r .li v. »-..•:.• •;..-.'. 
those of that group, and slack con.^iderably 'in «-.\ji«.- ;r»- ••• ':.- <.: 
These coals fall in the subbituminou.> clas-. but '.l ?h»- v.; ,. .',:*■ 
better than the Adaville and Evan>ton <-fml* nf *M';T:.'-r:. '".:*-t 
County. The coals of the Rock Spring.-* fi«*ld have a l-.\^ - ,.:/;. ..• 
tent, which ranges from 0.30 to l.o2. but i- u-ually 1'--t rr.«:i I :^-: '••.-.• 
They are comparatively clean coals and haw a low r.,:^*:.* f* •-.-: 

The following statement may be con>ider#'d a- r#-pr'-*r,r;.'./ •: .- '- .- 
of these four coal groups: 
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Values of cod in the Roch Springs coalfield, Wyoming. 



Coal group. 



Rock Springs. 

Almond 

Black Buttes. 
Black Rock.. 



Number 

of 
, samples. 



'36 

12 

5 

6 



Range. 



Ash. Sulphur. Carbon. 



Maximum 15. 80 

Minimum 1.51 

Average 4. 60 



1 



Maximum . . . 

Minimum. 

Average.. 

Maximum . 

Minimum. 

Average.. 

Maximum. 

Minimum. 

Average.. 



11.74 
4.50 
7.11 
4.84 
4.36 
4.52 

17.41 
4.d4 
8.44 



52 
. 36 
.96 
.96 
.32 
.56 
.64 
.52 
.56 
.48 
.30 
.00 



71.85 
44.75 
62.91 
65.32 
52.94 
57.94 
62.59 
62.59 
62.55 
63.55 
43.16 
57.46 



Fixed 
carbon. 



55.17 
31. 5& 
48.59 
59.96 
41.97 
47.24 
55.96 
47.94 
51.77 
52.78 
28.17 
42.83 



On computing the carbon-hydrogen ratio ** for the analyses given in 
the table on pages 270-272, it will be found that there is a great irregu- 
larity in the order of the heat values of the coal as given by this ratio 
and the actual determined British thermal unit values, the difference 
on many samples being from. 1,500 to 2,500 British thermal units. 
The carbon-hydrogen ratio apparently bears no regular relation to the 
heat values of the coal. On the other hand, a comparative study of 
ultimate analyses shows that in nearly all kinds of coals the ash and 
oxygen are of nearly equal importance as impurities from the stand- 
point of heat efficiencies. On computing the carbon-oxygen ratios 
and arranging the values according to the ratio C-t- (O + ash),^ it is 
found that these values have approximately the same order as the 
efficiencies determined calorimetrically. Although the order differs 
slightly from the British thermal unit values, the difference is small, 
being for the greater number of samples less than 100 and seldom ex- 
ceeding 300 British thermal units. The only notable exception is 
No. 6042 of the table, where the ratio C -^ (O + ash) places the coal 
approximately 900 British thermal units lower than the calorimet- 
rically determined value. Many of these coals are greatly weathered, 
and it is remarkable that these ratios should correspond so closely 
with the actual determined British thermal unit values. It appears 
that the ratio C-^(0 + ash) furnishes a fairly satisfactory basis for 
classifying or grouping the coals according to their heat efficiencies. 

COMPARATIVE VALUES. 

The lower Mesaverde or Rock Springs coals occur in the same 
geologic formation as the high-grade coals of the Yampa, Danforth 
Hills, and Grand Hogback fields of Colorado, and the Book Cliffs field 
of Utah, and compare favorably with them. These coals are not so 
good as the coals of Benton age in Uinta County, which show a 
tendency to coke and have a higher heating efficiency. The Rock 

o Campbell, M. R., The classification of coals: Trans. Am. Inst. Min. Eng., vol. 36, 1905, p. 324; Prof. 
Paper U. S. Geol. Survey No. 48, 1896, pp. 156-173. 
b White, David, Oxygen values and coal alteration; Science, new ser., vol. 27, 1908, p. 537. 
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i^< .;:rr2nrr:!5i!K* ri"* ik-j\^'.mjki -42i7c-i«?z- 






V tail M ta^t ^aj^^ Ontcm Oiftt «iic Oiiz- dnmiKLT"^ T iTni»ii^ Sife L 1, 

^>^u-7 V!!^ .niai»r — 3k., S ^/;? liuft- Uia'.il Ffcmi^ 0:«fcL Cvczmdct-— i* «i 
Cii* vCi f'i^ii^ Oi<k^ C«ii:3iiarr.. X cii- 7- '?>- :$•- ic«c :•*: _ *u£ lit CeasaL 

jri^r^ -»ldfi3t « iftlft '/jf T-B!Ii>f» X<-#»-< !- %^ *Eii 4- *& V««I «t^ liit- aiPV X<3l 5 

*/>«;«. tirjasn; *JjJ -^.^uwr i« *n R/i<^ ^praug*- Xv- I zziai^ •»:€ ^» Ui^cm 

Vi:u::jf^.. ryy i-ifXtjt^ ^iffUAA 4e=cripti«:-5i -:^ ibe- R':<^ Sc-crra? nines 

j/>^ '4 ^-/aX v^t*- ^/X^-XfA for iouJt^^ iit jJl <-# them. It 2liPu4ild be 
*^<^. Ji^/ir#rr^r. tt^t two •f«r trmdk$ *re- btiaae boilt fn>:n the euie 
\u9tr ^A t\tf: \'%iVA% P*/rffkr KMik^jM^ — -j«K? EKTthwjijnl fi»iii Rock Sprac? 
♦/p KiUp^ikffr xulUfv^ the other ii':/fth«-M^ jj>iig the west ade of 
K^xt^r \f!kmu frorr, ii point west <rf Baxter station to the Gonn 
UAiihifii t'Jtk::.\p, in T, H^ X.. K. 104 W,. where a new mine is b«i^ 
'/j^f>r^ }/r tfie ^>unn Mining Company. 

BLACK BUTTES. 

At VAh^^U Butter a mine was opened soon after the extenaon of 
tfi/? \'u%ou Fa^rifjc Kailrr^ad into this region in 1h6S. Two beds of 
^^/al w^r#^ vitfrkf'A at thk pla<re for some time. The upper bed is 4 
f^5#;t thick: the main f^ed. 15 feet lower, has a thickness of S feet and 
^u\Hf\\('A ffi(/ht f/f the f'jml while the mine was in operation. After a 
short \)('Si(f(\ id a/rtivity the mine was abandoned, as better coal was 
ohtajijcd in the vjcinity r/f K^x:k Springs. 

In K^i7 the Moik .Spring?!-Oibraltar Coal Company opened a mine 
approximaUfly J nJle s^iuthwest of the old Black Buttes mine and 
on \\ti*, hniiut coal \h*(\. TIjls company is opening two coal beds at 
tJjJH \f\ii('(t: tin*. upf/r.T, feet 6 inches thick, is the Diain bed, and 78 
fr^^^t \fi'\(pw this ocj'urs a Mf^ond bed 4 feet 6 inches thick, which is 
lil'.o f;^'inf.' (Utvit\(}]xt(l; 13 feet 8 inches below the second is another 
\>*'<\ of ifn(,(\ ('(fii\ 2 feet 2 inches tliick, which at present is not pros- 



ROCK SPRINGS COAL FIELD, WYOMING. 277 

HALLVILLE. 

The old Hall mine, about 4 miles northwest of Black Buttes, on 
the west side of the railroad, was opened in 1868. Four beds of 
coal were discovered at this place. The upper bed, 4 feet 8 inches 
thick, near the surface, was never developed, as the coal was con- 
sidered of inferior quaUty. A bed 5 J feet thick was worked to con- 
siderable extent. The third bed, 12 feet below the second, is 9 feet 
8 inches thick, and a still lower bed is approximately 3 feet thick. 
This mine was worked for only a short time and was then abandoned. 

In 1906 a mine was opened in a Black Rock coal bed east of the 
raih-oad, in sec. 28, T. 19 N., R. 100 W., by the Sioux City-Rock 
Springs Mining Company. This mine is south of a large fault, which 
here as well as at the old Hall mine carries the beds on the south 
side several miles to the west. The company soon became involved 
in Utigation and all development work was abandoned. 

POINT OF ROCKS. 

As early as 1868 the Union Pacific Railroad Company opened a 
mine at Point of Rocks and built a spur to it from the main line. In 
the hill at this place five coal beds occur within a vertical height of 
80 feet; the lowest is approximately 100 feet above the bed of the 
creek. The mine was operated for a short time and then abandoned, 
as better coal was obtained at Rock Springs. 

During the summer of 1907 the Rock Springs and Wyoming Coal 
Company reopened this mine, built a new spur track from the main 
line, and expected to ship coal by January 1, 1908. Two beds are 
worked at present, the upper being 6 feet 4 inches and the lower 5 
Feet 1 inch thick; between these two occurs a third or middle bed, 
about 4 feet 4 inches thick. 

SUPERIOR. 

The work of opening the Superior mines was started early in 1906. 
Considerable prospecting had been carried on in this region before 
this time, but no mining was attempted until the Superior branch 
of the Union Pacific Railroad was built up Horse thief Canyon. 
Acknowledgment is due to Superintendent Frank A. Manley and 
Assistant Superintendent W. D. Brennan, of the Superior Coal Com^- 
pany, for the information on which the following description of the 
four mines at this place is based. 

^^a" mine. 

The ^^A^ mine consists of drift and slope openings on No. 7 bed 
and a drift opening on No. 1 bed, which is about 2,500 feet farther 
up the canyon and 250 feet vertically above No. 7 bed. Work was 
begun February 3, 1906, and the first coal shipped October 6, 1906. 
The daily output at present is 600 tons. 
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Tlie drift on Xo. 7 bed is driven on the strike of the bed and is 
1,600 feet in length, running under a hill from one canyon to the next, 
and open at both ends. The rooms, 200 to 600 feet in length, depend- 
ing on the distance to the outcrop, are driven at right angles directly 
up the rise, which is about 4°. They are 40 feet between centers 
and 24 feet wide, ^ath a 10-foot pillar, which is left until the rooms 
are finished and brought back, allowing the roof to cave. The coal 
bed is from 6 feet to 6 feet 5 inches thick, and is undermined and 
shot down. 

The slope opening on No. 7 bed is 1,200 feet long and has an average 
pitch of 4° N. 61° E. Coal is hoisted out by cable in cars of 3,500 
pounds capacity. It is a fair blacksmithing coal and gives a reddish 
ash without clinker. Large horses are used for hauling cars on entries 
and up into the rooms. The mine is ventilated by furnace and has 
no water or gas. Timber is used in the rooms to keep up the roof 
until the pillars are brought back. The roof is a' sandy shale and is 
regular throughout the mine. The floor is composed of shale. The 
coal bed is clean and ranges in thickness from 6 feet to 6 feet 6 inches. 

The opening on No. 1 bed is 600 feet long and is similar to the drift 
on No. 7 bed. The coal bed is 8 feet thick, with a 2-inch band of bone 
about 1 foot 6 inches from the roof. Cars handling the coal from 
this opening go to the same dump that handles the coal from No. 7 bed. 

'^B^' MINE. 

Work on the ''B '' mine started in April, 1906. The drift, now 3,000 
feet in length, followed the strike of a very thin bed of coal which 
widened out to about 6 J feet at the point reached in July, 1907, when 
shipping began. The coal was dirty and not workable for the first 
1,800 feet; beyond that point there is from 7 to 8 feet of clean coal 
overlying a shale floor. The coal is the same as that at the lower 
openings of the '^ A" mine and is mined and hauled in the same way, 
the average daily output being about 200 tons. It is necessary to 
timber the mine, as the roof is a sandy shale that will not stay up on 
more than 10-foot spans. 

''c'^ MINE. 

Work on the slope of the ''C^' mine, which is located on No. 1 bed, 
was started February 7, 1906, in coal having thick bands of shale, but 
no coal was shipped until December of the same year. The slope is 
1,650 feet in length and has an average pitch of 4° N. 37° E. The 
room and pillar system is employed, the rooms being driven up the 
rise as at '^A'^ mine. Timbers are used in all rooms and in entries 
whj^e the roof is shale. A coal roof is left in many of the. entries. 
Th' x^al is undermined and all shot dowTi in the rooms, then hauled 
by hoi»e along the entries to the slope, where it is hoisted by cable 
in cars of 3,500 pounds capacity. The daily output averages about 
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700 tons. The mine is ventilated by an exhaust fan and provided 
with electric signals throughout. The coal is considered a good 
smithing coal, but does not coke. It bums with a white ash and 
leaves no clinker. The bed of coal is from 7 feet 6 inches to 9 feet 
thick, with a band of bone 1 inch to 1 foot thick about 2 feet from the 
roof. 

''d^' mine. 

The ^'D" mine was opened April 19, 1906, and late in the same year 
closed down; mining was resumed in June, 1907, and continued until 
February 1,^908, when the mine was again closed. This mine is a 
drift opening on No. 1 bed, 1,200 feet long, driven on the strike of the 
coal. The coal is the same as in the ^^C'^ mine. It is undermined 
and all shot down at once and is hauled to the dump in the same way 
as at ^' A" mine. The same system of mining and ventilating is used 
as at the ^'A" and '^B^' mines. The rooms are timbered and in the 
entries a coal roof is left. The output was about 300 tons per day. 

ECONOMIC CONSIDERATIONS. 

MINING OPERATIONS. 

Up to the present time coal-mining operations in Sweetwater 
County have been con.ducted chiefly by the Union Pacific Coal Com- 
pany. At present this company operates almost wholly for the pur- 
pose of supplying coal to the Union Pacific Railroad. At Rock 
Springs the Central Coal and Coke Company has been mining coal for 
commercial markets since 1889. In 1868 Rock Springs produced 365 
tons of coal, while in 1906 the yearly output of the mines was over 
2,100,000 tons. The Superior mines began shipping coal in 1906, and 
the output for the year was, in round numbers, 12,000 tons. In 1907 
the daily output of the four mines was 1,800 tons, making a probable 
annual production of 500,000 to 600,000 tons. The shipments of coal 
from other localities in this field have been meager and never exceeded 
a few hundred tons per day. Mines at present are being opened in 
the vicinity of Point of Rocks and Black Buttes, and in the future 
these coals may be mined much more extensively. 

The entire region from Rock Springs northward around the north 
end of the dome is a valuable field of bituminous and subbituminous 
coal. In all parts of the coal zones there are several coal beds that 
will be profitable to mine. Coal is the chief mineral product of Wyo- 
ming, and Sweetwater County heads the list of all the counties as a 
coal producer. Uinta County is a close second, and in 1906 produced 
2,078,772 tons, as compared with Sweetwater County's output of 
2,121,546 tons, all of which came from the Rock Springs field. In 
1903 these two counties produced 78 per cent of the coal output of the 
State and employed 69 per cent of the miners; in 1906 they produced 
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68 per cent of the coal yield of the State and employed 67 per cent of 
the miners. In the same year (1906) the Rock Springs field produced 
34 per cent of the State's entire coal output and employed 30 per cent 
of the miners. Practically all the coal in this field is mined under 
contract at a definite rate per ton, established by an agreement be- 
tween the operators and the miners' union. 

Most of the mining in this field will no dpubt be carried on by slopes 
from the outcrop, although in places it may be found advantageous to 
sink shafts, particularly along the valleys some distance back from 
the outcrop, where several hundred feet of verlying Tertiary beds 
have been removed. The room and pillar syste n prevails throughout 
the field, and as a rule the pillars are not puP 1 at present. Mining 
of the coal is generally done by shooting off the solid face of the bed. 
Undercutting by hand and machine is employed in some of the mines. 
Haulage from the rooms is effected by horse and mule, and in the main 
slope or gangway either by mules or cable. Some of the mines at 
Rock Springs are equipped with electric motors, and all are supplied 
with a complete mine telephone system. Ventilation in the mines is 
accomplished by means of fans or furnaces. There is comparatively 
little gas, and accidents from this cause are relatively rare. 

MINING CONDITIONS. 

In opening new mines in this locality or in contemplating any future 
economic development among the factors that must be taken into 
consideration are transportation, timber supply, and water supply. 

TRANSPORTATION. 

As previously stated, all the producing mines, except those at 
Superior, are on the main line of the Union Pacific Railroad. This 
railroad cuts the Rock Springs coal field approximately in halves and 
is destined to control the development of the field. The grade along 
this line is moderate, and by short spur lines, also with moderate 
grade, similar to the Superior branch, it will be comparatively easy to 
reach all points at which mines may be opened to advantage. 

TIMBER SUPPLY. 

As far as the mines have been developed at present it appears that 
the roof and floor of the coal beds are firm and give but little trouble 
in mining. The mines are not dangerously gaseous and water has 
not proved particularly troublesome. In places part of the coal is 
left as roof in order to prevent caving of. the shale. Timber is used 
extensively for props to support the roof until the pillars are drawn, 
and considerably increases the cost of mining. All timbers used in 
this field must be shipped in, as there is no timber in the region. The 
nearest sources of timber supply for this area are (1) the Uinta Forest 
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Reserve, south of the field; (2) the Teton Forest Reserve of northern 
Uinta County, where the timber could be floated down Hams Fork to 
Kemmerer, A^yo., and then shipped eastward by rail; (3) the moxm- 
tain ranges on the east, including the Sierra Madre and the Ferris 
and Green mountains. 

WATER SUPPLY. 

This entire region is a desert. The only water available is that of 
Bitter Creek, and this is scant in amount and not fit for domestic use. 
The few isolated sprrags that are scattered over the region are 
located for the most ]iart along fault lines. They furnish only a small 
quantity of water, t. A can not be depended on to supply even a 
small mining camp. 

At Rock Springs the Bitter Creek water and water pumped from 
the mines is used to some extent for stock, but all water for domestic 
or household purposes is pumped from Green River. At Superior the 
water from a small spring is used in part for watering stock, but 
all the water used by the miners, as well as that used by the town, is 
shipped in large tanks by rail from Green River. Drilling for water 
is being conducted systematically at Superior, with the hope of get- 
ting an abimdant supply of good artesian water from the sandstones 
of the Mesaverde formation. Flo^vong water was obtained in the 
valley just north of the depot while prospecting for coal was being car- 
ried on with a diamond drill. The water-bearing sandstone at this place 
gave promise of a source of water sufficient to meet the full demands 
of the mining camp. Considerable water was also obtained from the 
white sandstone of the Mesaverde in the vicinity of Emmons Cone, a 
few miles north of Superior. 

It appears from the well records and flowing wells at Rock Springs, 
Superior, Bitter Creek, and other points along the Union Pacific 
Railroad that water can be obtained in almost any part of the Rock 
Springs field, outside of the Baxter basin, by drilling to considerable 
depths. Whether the supply wiU be large enough to meet the full 
demand of a mining camp can be determined only by careful and 
systematic drilling. In many parts of the field, particularly in the 
Great Divide Basin, water may be obtained by drilling to relatively 
shallow depths, say several hundred feet, but this water is very apt to 
be highly alkaline. 

COAL MARKETS. 

The natural commercial markets for coal from the Rock Springs 
field are the villages, towns, and cities lying to the east and west 
along the Union Pacific Railroad and the Oregon Short Line, with 
their various connecting lines and centers of industry. Coal from 
this field has been shipped east as far as Omaha, Kansas City, and St. 
Louis; and west to Salt Lake and other cities in the mountain States, 

53072— Bull. 34lB— 09 ^11 
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to Oregon and California. However, as stated before, most of the 
coal has been used by the railroad companies and only a small amount 
of the Rook Springs coal has foimd its way into commercial channels 
to compete successfully with coals from other localities; for example, 
with Interior Province Carboniferous coal at Omaha, with the New- 
castle and Sheridan coal in the Black Hills, with the Colorado coal at 
Denver, and with Utah coal at Salt Lake and other western cities. At 
present all of the commercial Rock Springs coal goes west, the greater 
part of it to Salt Lake. 

AMOUNT OF AVAILABLE COAL. 

In computing the approximate amount of available coal in the 
portion of the Rock Springs field mapped last summer and discussed 
in this report, only those coal beds which are 2 feet 6 inches or more 
in thickness have been taken into consideration, although it is well 
known that bituminous coals 2 feet and less in thickness are being 
mined at present in Arkansas and other States. The average thick- 
ness of the beds may be obtained from the representative sections 
given under the discussion of the four coal groups. It is assumed 
that the average thickness of the coal bed as computed from the 
measurements made along the outcrop will hold equally well for the 
bed down tlie dip, as the present outcrop at an earlier stage of erosion 
represented the conditions along the dip at that place. From the 
anal3'ses of the coal it appears that all the coal of the Rock Springs 
coal group belongs to the bituminous class, and that all the coAl of the 
Almond, Black Buttes, and Black Rock groups belong to the sub- 
l)ituininous class. The density of these classes of coal is about 1.3. 
A bed of coal with a specific gravity of 1.3 and 1 foot thick will run 
approximately 1,123,000 tons per square mile, or, in round numbers, 
1,800 tons per acre. Using this factor in the calculation and taking 
all coal beds 2 feet 6 inches or more in thickness to a depth of 1,500 
feet below the surface, or approximately 200 feet less than the deepest 
mine worked at present at Rock Springs, gives for the Rock Springs 
field the following tonnage: 

Bituminous coal 4, 843, 000, 000 

Subbituminous coal 41, 477, 873, 000 



46, 320, 873, 000 

Using the same factors but extending the computation from the 
surface to a depth of 4,000 feet gives the following figures: 

Bituminous coal 12,649,569,000 

Sub])ituminous coal 58, 688, 926, 000 



71, 338, 495, 000 

It should be borne in mind that these figures are only approxi- 
mations, and the total amount may exceed these figur'^s by as much 
as 50 per cent. 
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